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if 

f® 'sitc^Mj c*i*r 55 ^^ '3'g 

•5itmt?l \ fiU 5T®T^ C^, c*!**t&lc^ -^fm Kl 

<i^$ *1^ 1 (2rtfti{ 5fitr?^T, '5i<j[^ 

^-51 ^Hti] ^f^<it%i I ’ttl^^tf*!^, 

^ ^tr^^t?i I 

THilfPifit^ c^t^i 'Spm CT, iqfH wt?l 

^31 ^^■i>1?i ^ts t^'®, ®t^1 ’^’t '5i‘n%*tt«(i 

^S^SUtf'Ttl ’ttC31 « fB3it^—C5F^ 

I 5 I (M*\ c^iWf^® I ^®t5f(tc5ic^ c^ 'Site?. (?\^z^ 

<st\i\^ c?i-r^ 's '9 i 

^t** *ic^— ‘^'R^\^ ^iSfti:^ C’lV®^ ifiiStBt?! ^fil?tfe»»^— 

♦ ®t?i^ «t<»j( ^if<i^ ^f?KTO *i<5^ '^f^pih‘i--il5W«PTt? iti 

‘«H '‘«'(-f^ I 



















s *11*5^ f^»5?l^ »151^ ;5f?l^ 

f^C15 fCiiJ >lt^^ti:«*I^ ‘2tlf)^? fB35^9lt?J 

^1 c^ ^1 c^, '5)^n£; gl^«iT«ic»a^ 

’ll®^tf^ I ^1»5lT ; «£1^? CSltf^'a 

5J'5 Witt ■« 9 f^’il?ltf%f^ I tfl^R t%, 

^,1? f^R9 «j*^^1*fr tu^? 5t5rt%?i ^U 

c*ff^^1 (71, ’I1*etr«}?r >if?'® 5i?w«i 

??1 I <1l|9fn?*rr^ “t'Stf^?! f5*5r»fC’l^ (71T!i^tC=^ 

’ItfH'CSSl,—'5i1®f9 f^ tl^ C>l|?!f<1^ ^t«(t^*l I 

“The East bowed low before the blast 
In patient, deep disdain, 

She let the legions thunder past 
And plunged in thought again* 

•Bisfl*^, fw^il ^{5 ?fi 'q c^ 

^ -gelt?! 3if^^ 'siJit^ij ^l5<iJi '®it^t?i f^i?:^?i 

^^?i1 I” 

^51 BC5i ^(1 C\ 
ffs! 1 ®t2?l 

=rrt I ^«itctr?i ^-\m fdTifsi® 

c^*li ^1 i ^•ilc^r^ 51 c<it 

'9 ^it^Tl (216^^1^^ fsifs® 1 «itf5i ,£ttft^^ 

f^*f.%9ig <i'<i1^l^^ 

l •>i^^ v2tC*|®1 

/> 

'SitH Jiw 

fc 

^tciisi; ^ai, W?l1 'Sjtt® ’lf)^t'®f% 

^f?C® ’ttc?51 I (71 '9 f1as ®t?,1 *1tCil^ Sfl, ^t55l^ 

'JSf^CSTSl I , 

C 

c®^efaK^?J ^®w®1 



'S5r»1^ I (distillation) s (sublimation) 

<2t^r^ I 

'<l^-5t^’^’t«l (Alchemists) fksm «Stf^ 

9 ^Wal I 


v''‘*’(* 


. ' >1 / 


» , i j5,a‘ 




A ’ ' 


9 ^r5iw*f5i 

c?i <it<iw ^11—c^it^l^tS 

'll'5*1! srf^M 1— 


■^ftrr. 


mf 


!.. . ■ ' 




5?c^ 

T(5[ 
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^c?i i 

lilt ’iwN ^Ti r 

:• ’^fiaf*t^U?J '^*f C^ «{t^ ‘St^f® ’ttc^, “?i?it4^” ^tw 

^^:?F ®1?1<i ^c^«r ^sf ^r[^<j!:*f^i]^« '5i-t^tc*t?i 

C^fNtS s 'Sitsral W\fk ^1 I 

f^^«l ff?i, c^l M?I C^lV-^C^?! f^^<l ^iwl ?tc^I I '£Jtf}Jl 

Jltr?^C®T '-^[31 ^sil -^jlj —^<f, c?it% ^>l1, f5j{ 9 

®ti I Vf3l ( ^>1W ) sjt^i! i{m ^f®?tCJl ^^^<S\9\^ ^tiltCyi^»ltCJ1<t 

<i^c^ c*t’t1 .^it^ I «t1^” '5it«iji j 

r^c«f?( \ 



?151 »?i^®^?.*1 

vf^t^ ^jt^iii I f®r^ 

C?[, *tt-^ “^)t?ltr^5^” (Calamine) I 

m, {calaiim) i2t^t^ ^ ®t?IC® 

«11-9^1 I |8 ^^m^ C^1”nt^ ®t<l®-^^ ^^C® 

k2t^tc?l m\ ->119111 f\U, ®t^1?l 5151^ 

\ 

^t51?ll '9 5^C®'^tfJlt® I C*I«1®5 

*f^v c^i ^«ri ®t^iii t— 


<t 


f ^5rt^ '9 C^lM^ll f^ti^ ^^1 I 

^9ft«. «(i^ f^fat^ ^ffN ^t^ti ‘ii^? ^t^tn 

^51 c?itc3 '»? 1 icSl c?i^tlt TW etf^^it ^i’ll 

\ ^t!5 sittt<I 1%®^ f®?1 ‘5'^? C>1^ sitfS^ ^*(<1 

^ «tta5f5 C!f9^1 I 

1 <ii c*t’it^ i tR'jf? 

■sif-StfiMt^ ?.v§^ $^® >lW 5.^, 'ilt ‘2tf^?l1 ^^1 ^n I c>it 

>it?it**t— f\\yizz iSc.iti ^-v ^ici—®t?^i 

09 

615*1 ^<il m »f^1 1 

c^i-c^r-1 air^ ■i{^^ fwc^is c*r-tim 



K^1 

I2t^® 'Slt^^'^ «t*rt<^ 'em ilip ^*’ir’srf5Ca 

^?jj (distillation in insufficient supply of air) | ^t^*l- 

mnt ^^J- 

C^^*l ^<11 1 C»l, ’lilt®H ‘21*19 ^-5.1 .v|«||^^_;ii^ 

cjj’^«j|1 '51^^? c^t<j ^511 5C5J c?i, ^t>it^f^^ ’Si\m\ ^t4[^ 

C^ ^TI, ®t?1 <2ttf)5l«p-tc«1 ; 

‘Stfft^i iSf'tf^fSc® <i^;cw**l**t!^ f^ir^’s^'sifc^i '®t5i 

"^11115 I 




atff% 

3i<i%?Pt«fr?i I “^2fc^ <sjtfi;j 

■Slfci I s (11^ ca^fe •3 fil9 I 

“|5<IC?P" ^<l1 'sitCf ; «q^? “^asPC^” '®l®-fBf^<^7ll 

c<(^ ^t9^1 ’ir^i I ^^1 c^»(l 

^ooo «>fc^ c>(tc^?P^ ^t%rii ^c?i5i I ^ 

s ^<11 -eitc^ I (Ht 5ir«|T 

^±\':m *f^ ii?( I 'siiR ^t'.ii’Ftcsi c»fNilfw c^, 

^•s ’ttsid ?if^'5 I ts.tvi ^tsi*i c\ 

^C*?! «|1^<! ’ff^^lC't 'Sitc^ 1 ?lt5- 

•nt^t?! I «21^ 5 “Materia Medica of 

the Hindus’" ( ^i<K *iW.^ 

I “^asf'C'*” ^151 c^^1 CTt^t^fe 'st^K “'’s^fwr.vi 

''W^ ■^tl5^1 cnt'5tti:^ I ^^t?i ^c»« ?;tf^?il 

m m\ ^‘t'Sf f®®?i f*f?i1 Wlf^^il c^pf^i:^ i” 

*‘=^C®” 'A^\ 'Slt^S C^—I ^tflF^ll C^l f% ^.% 

«t5l ^tc.lil I C^ 3!t^^ nr 951 5t5, 

'Stl?! cnt^rf^5^^ ^t^c*!^ ntc¥ ‘ii^t i 

•nril^ ®t^c® C5 «t*ii^Tlc^ ^r?ii2r^s 

t? ^tci’ I f^t*W i2t^fc<l^ 9 r^5|VF 

^5i«tc-i cnr^rt5t<i n<i ^r^i «itf^^. ®t^i f^*ii^c^ i 

«t?r^ ng '^*’51 f*1 (Slaked lime) f*l*tt^5i 

^^rtc=^ >ic«f c^\Kn f^ii c^n sitfra i mi^r.^ 

C^ 'Stf^5l ^5, ■'St^l >1*11^ ^^^l® 'SiteC'! I 

(CaCO;,) (CaO) CO„ 

g«l + ->•^‘■51 I®! 

(CaO) (H;0) Ca(OH )5 

p - 

(K.jC 03 )c Ca(OH), ( 2 KOn) (CaCO^) 

'spt^'Sf^® <4^ ^‘(['^fS c^t^ ^^c^r^5 m T* 1- ^1 *f^t#l^r 
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I tflt c^ <£f*if<^| cff svl ’sirr.w, t£)’^^ 

»lt3ftf?^tf> C^, C^l-C^ti? ^U1 I 

^^Tl C^l, “=5p^c«” CVl^ -sitc^ CMC51 f^f^a ^*t14"4 

c«it^1?i ^itcai 1 m] ^'\i'^ r,?i, i2|^a «1?i 

c?it^1?i ’Itcai Alt’ll j mi c>it c^V^t?:^3<i i 

"'SiWCJT f^*Jl1<^” 

'‘^^” ^ a{, <)t5it^ff^^ i2ffe?l 

^trsl^ m^l.^ (.Tf'SlH l f^IS55 f5f^<5>>i^9l«l 

filC®fC»f?f c^, ^r»f 51"^^ Jla^al 5|1 

’(t^l, ^t5l 3?^C51 'sirs^^ ^f^?I1 '^1'Si^t?l?Ft? %.^|9-sit^l^il 

c^it^t?* ^«r?rl ?tr^?ii '«itr^ I 

cwr^r.^ ai, 5^ ^^51 ?f.t?i s 

«l«it^ 'silcw } mi ■« 9S^-t?i.— 

(StC'aW ^9|1 I OTf-a V.m (Potansium) 

f<ili5|| UU c?i-t?:^<j1 c^lcfer^?i3r '5 

C^ltf^W ^tf?(a ill” 1 f«Pl ^1-ltCFf^J 'silgr.^Vf 

i2f!:«»{ t5 'SitCf I 

nitc^ <i W <£lt^ f^?*! 

■-^T^«(ti| I ?flt^ wtus '^t*! I faf^^ 

C*til I t^fit t? ‘SlC'SJ’^ 

C*f^r^C^i< C^, 95?:^ Mm I fsfii 

'sit^S C5T»[t^C5i;;{ C’i, ^1 «il'<P'-2r^1?I ag— 

fafil “fixed air” sifil fifcsiii I 

fm C\ "‘'Slt'^Cil f<-»2l-3<I Mm a^U I |«1 i£i|l|iC*1 

'?3*1 'Siin 1” fa^tC^ ?!Tl55f T'ttC^I 

's;t:qtr?F fa*9^ ■?lt>lt^lfii'^' nm (“History of Hindu 

Chemistry”) «2tC^tfe’3i ■^Ffaulfe'^il I fsfil 'sit^t?! <1<rjW*l 

^i^ mi.% (PI. Vvf^] m'^'^i 

I "Sirf^ Mw/<S 6,tt C^. C’l^stf^l^ffa 



"‘=^q&” S?^5I I '«lt^S (2flft?l 

s?t5i?is c*j^ ‘?l«l1‘^i5 1 

(>8o 9^: <3; ) ‘iS^? 

Tm f^tr^fc'5 ^Hi^rtcis? ,* ^^,— 

‘'t^l<j•^ r[9\-n ^f?]-g| Tjt?i ,£i^> ’sp^^ts? 

^5f f^t^l fWTlI C*ni ; *l5.t<I ^lil 

f5t%w *ir*f ^'tCtl<I Srsi fif^ll C<(t^t^^t?[ ^I^TI ^C? I.«5^?1 

C^ f% ^C<l fw^ll 

C‘^ft®l9<i1 f»ri ?" 

'Sitc^ I “^1*PC«’" '51^® <ij">1^51 ^9tl 

I 

'g??c*(^ t?t««^F?i<i -9 <(9 -sjr.^ 

*^?11 'sitf’TC^c^ I .5;fb"«^'^ '4?;<i^i i 

55ii’^tf*{?19 

r^t?1 I 9 iSl^lt^t?! 

^t?IW<|1 f5r-^<5,J11-Jl^?i c^ «tf1 

f*tr^j?i'ifw5i 1 5p<ir^ ^’n 

®ftw I 

*3?:^ '2f’it6 -9 ^CJI^ ‘2tp5®t53C®l 


C»R 

^^<2t^t?! ^51^ ^flf[ I ^ <2t^t?I—(£1^ ^<pt? ^r.5f 

C<}51^S[—51|^^|, ®t5ft^^1, «l^f5 } '5ltil m CTO 

«/ 






'©tf^’Eil c^ltsil^^ I -4|»r®S ^91 

w.^, (f53i—'i ) ; 'Sjt^ 

1 ^m sitta c<sttR^ ’>i1c^ 

( f63S-7^ « f63i—o ) I Cii9 <£{5? ^.?1?1 'SiST-^^f^ ^^r<l?l %i j ^V^tk 

^'*[<1 ^tf^iiil ( f5'^—8 ) ^ -^-ijjrs^-iicit.ujl; c‘‘(?;^[^ 'sj^-sf-g | 



f53[—^ 

<r—'^t'ii; ’I—wy 

i ^taif?i^1 i 

‘f^i^Ti^ (Lilac Devil) 1 0*4f^f*l^ 

c*ft^c5 "^=^1 ^^1?! (.^1=5fwi\'!j; ^t<itvi’lc3!?i f^ityi^i; 

713(^ 5]i^5i1 'SitC^lf^’Fl ?tc« yQ’CWCH 

'Stcif’n I ^«|1 'siU^ir?i'<ft?i ^^5fcvfc*i 5TII 

ciftfi^l ^5j 5^?:® w^^\i ^1ai1, ^1^1, ^51^, 

fij?^91 iStCifC^ (2tc<l’*l^t« 1 ^b-V8 *1^^- 

'■2lc^*‘ivit<® ?Fc<i I ^ i2ti:«fr.‘*f<i f^^iit 5 






^•m c^ (Cotton 

Centennial Exposition) I 

»r^'^^fc*i<i ^c«ii ^iwn 3^^111 

<2tctii:»l^ '5it^5’.t9^}1^ ^^f<( <iisij5« c^, ftfi^iii ^c*ii^ 

c»i^r^st *irwiit 'Sf-^itiii, i 



f^3i—^ 

!Si3f:—titJ>t^ ^ c^fftR^ 9Uc^' 

■^t®1 ; ^l~^^ 

«ip£f^^ ’llW'Qf®! ‘Sfl^ps 5lt*lJ fjtt'Sf-^^l Epic'S 

\ c^i, 7i•<^'^^ ^tfi'-^iisi c2j^f® ^t<)i 

SF^fl C^l, ^1^t?I ^1^1 fw^l C?lHl 6^15^ 

I mi'*’^ «£icvt»i{5 I- 1 W ’ic? I 

‘2t5*ic*r’st '<ipr<p >\'Kl‘tt^—cvfHvI— 



ei^’l?;®t^ ^j^fe-^ifail'^f^ 

"f^i^iitf c^f^c^iti’' cij^l ^,t?i^ c^ 

S'rsutc?!^ fs^siTw^ c?t»rt^ «1t? 5^^111 

I ^J>o« f^*^C9| v5tc^»t- 

«lt^ I 

5^ 5t«il ^z% ( Tms ) I %f%z^^ 



fggj—o 

wNi ^1 *c^fi5’ a\ 'si^c^^-trs ct#i i>^, ^\^\z-^ “#’ 

>|1C5I ( (531—8, 5 9^)1 »f5l ^\-i] ^?1 

I CT1«11 ^Xz^ 'sqJl's^F 

5t<il Bfc^i 1 '5}^T^ c^t^ 5it{^ 5tt^ ^1 

^1 Inc5F?i ^i?:«(i^ 

*25 I #411 '5I5I»|5| ^C® ^t®1 ffmen 

ntc^ nf^«|-$ ^K, ^t<l 8 7{X f5C31 efffH® #n ;—5 '^^1 

■mt-t ^^1 • * 





c“4«t^ ^?i’'^<-r^f*ii c^i^ ^5i'53r?i >ir?i^i?i ^sc^ ^tiif^i 



8 

J • ^;j—C^i^ 3ll C5l|»tl ; f»r^’S 

tJ—■nfw ’^l*t<l ^ll®tl 

’ipj ^ftc^ ^f^‘fii i '5i^ir?‘f5 

^C?l ^tt^ 

nif^u^ I 

C’lt^l^ '«tfei ’Us>il <'i1?;?i i ^fi^C’l ^%i\ 



i'a 

"ffe?!! 51^?;1 c£l?F^t?I CT%1 

f*riil ’itc?! I ?^t%^?i-c^T?ii, sitr^ic^fcsm 

«l^f5 ^5T<lCTC?Pt^1 ^il^ISfn^ll <ftr*1C^ 

I ^351*11^ ^1 ^*"5 c^“r ^tsi; ^t^i 

1 ^’#1 5 ^it si ^'«?i ^Itc^ I 

^'1^1'« 4t'S 3tT( >|f^J|t^l ^1^51 

'^^m\ ^5^1 f^ic^ ’11^’l*l ^r^’^Ti 'Sit'Stc^^ ^\rs «itc^ I 

*^15 w m ’11^- 

’(t'g <2j^s ’U^c^ f*fc?i ’IC’ll ^‘ffiii i 

^\w\ ^\us ^f^fE^-it^il 

^Hif^ ‘?tr^^it?i5i I 

3K*(T ^C’tl ’»if^5ifc«l c3itF5>i|3|;, r.^lt^tf>T^t5r s ^I^c^tc5?7[ f«i«j5ij-.i o|t?pt^i 

I ^.^fs-^tt^?3r«! 

^C*jl ?tr^l^]1 C’lt^l^TlI C^ It't ^t‘9?l1 ^t^l 

*)KJ|^1 C^R?!! Sff^l?!—'®lf5 ^Ilfl l «(t9-C?l1^C51^ 

^t«fl >1^11 ^if^il ^f515 t^I-flt^1 Re'S I 

yjt^ (2f^:5 ^<i1 Jit^rs i Bf®i ^tcs ^r^i^i! 

c^V.ii ^tlvf! 7^]^-K.\ <itf’ic5i ^^1 c’lta? at? 

'*1^ i?t^t^ mu '?t^'5 fs^ fifR ^m\ «ii^t5 9H^<i m*ii 

Sllfg 5Mi (^^1 ^rf’lC^I ^151 <;^ yjflj <2t^s ^^, -stm '5Ilil9®t^| 

c^icn, ^it^» *t'i, “im, ^&1 

c’ll^cH ^t?i '5(f^^ 5p5!tit^^ I ^tc^i ^11^ f?F^l 

^^51 ^51 ^^?ii mc^ i 

^\w\ ^{ft’fl^i c*t’tl c'4t'<;c^^ 5it?i ^r?ral ^iii^?i 

sita ^*114 ^ sife ’*f&i m?i m^mc^ 

<?tf® ^p5iJi ooi* C5i^c^<i fj?!:^?! *151 

« ^*iti1?i cff'5 ^ilt 1 511^*^51^1^ ^1*ir «1« 

*^if^imc*i *lt^^ir^^ I *lU5itn c«{^l m *'in^ «l'%t^1^5i ^^55! 5i-j)sf;?1«t 

5irf?ic^^ ^ww. si?im*i?i ^** 11 ^^ 

*itl^K ^i'=?R 1 f«R 

«iti5ft c^f 1^1 5F^ • ^\t I *iai^!^ii ’(<!,*icmjt^ ^n 

^t’ltfS F^sii I ^^1^ ^ilcn ^tfl =f|^fftsil fm fn^ 



i8 

ciYM ^51 utf^^l f^?ii 

t!i ^’l?! '®i^ ^tf5 f*nij ?it^1 I '®t:g ^ ’it^t 

^f<i^ ’ttcw?i ^it’itfe ap5p^: ^ \ 

^Itc^l «lfef5 t?tt!l OoiSofe <’lt9?»t I <£t'»R 

C‘^W?| 1wc^ C^ 

I Stiltn C^lt^t^l ’IBI nt^l <2fr.^lt’f 

^rf« 9 ; 4^*- ‘'tICf 

’tf^ft'l ¥^1^ ^(t9?l1 I «It?:^ C^f^ ?t« 9 C»f9 

f^r*fl ’1^ ®t^1 '51^ '«¥ *35 

^tni fw?l1 ^tf’f^ll ^^f<I i?tc=51¥ ‘5IC^?| ^-(5 5I1C>I «lt^-^5l^5l ^1 

^^15 ¥f^^H Itsf ‘^Tm\ f«fC5| y^c-s ■5ir^ l>\'^^^ c5>^^f 9 

JI¥?1C¥^ I ^^l5 ’^rsf 3 F|c^^ ?^1 St^'1 

^¥f5 ^ITl ^I%?J| 5|^C51 I 

''nxim 

W.-^, I C^ ^f!, ^t^, Tm ^5lt*Rl| 

'o{^^j^ I fell c:i^¥tU5!t5i:^?i9 ;i<^®-^lc>f<i 

<4^“s ® ^5lt*tll'«3f^ll m C^tn f^r*i^ 5l*f¥- 

^C5l<l t£f*rs l|l*t ^<151 <'HftC< ^if^*!-® I ^U ¥C^ 

Tsi u!l?l'. sitJ|-*1t^ <2lff^?l c^3i>l¥^ 'Sii^^tcwn 'SiCTjMT 

*1C^ I CTC5<I <£t*ft^'®f^ ^t91ltli *11^'9 ^C«t^ 

I W '5l^’?t9 C^l, ¥^f«ll 

df^5ttc¥?i c^t^tn tiS'^r^i *if^iii ^it9^tii r^iiti5; 

mm Jil ^9^itii *3f®Til ¥l<fj M^it^iii 

I ^l^■‘■?it^^ ® ^tm * 1^111 

R€l< «(|g-c^i:as?i »i^ig w-m ^1 ntn i *iciit'2t*f1^'®f^ nfsiitu c*n*fii 

5f5ll^^C?l<|9 (drainage) H<!,*1Cl|tiltfis ^fenl «ltC¥ I ¥ttlt*t 

¥^(^*1151111 *lf^lltC^ I CTHt’l ^f^Hl- 

f^1 *2tCifC*tll fsii^-'SlfJilltsiJl ^^ICHil 5l’^tC*1'*Fl 'Slfil^ 

♦tf^^tC«t ^f55}g ^5?C*rC*t9 l?t¥l*f^«t’C’fll '8l^‘»t® ^tHtlI*l’ICt|^ 

f 



'ia 

C5^« c>f^ >stc»fc*t I ^5i’i«l'i3f^ 

5t^1 I Bayon Plaquamine ^■\^^ 

(2t«?ic^ 

'^tTil ctll 

I cw^i^ cjt^i c’t^, 

C*f^ C*f«ll C^'^, "^1^1 ^111 'siT'liS'^ I ib-Jil 

'5iti:^ir?i’!Ft?i f’p^t''.^^ i£)^ 'sitt'^jvf^i-'i^ai C'SJf^'s \ 

-5i«*tr.^% ^b-ss ^aoc ®5J|?[ 5i.^?l 5P?;?IS1 I 

m ^r?ra1 3T5J^ '^tC^t &tr?l kSti^ ifl’^'^t'Q gt^! »ia (Conveyor) 

>1?^^ ’^fi|?ll C»T9?It ??I I 

4tts?!l 5tr^« C^r^fiiul f^l*5lfT5 

*^?;« I 41^1 ^$1 uq^ Bfsir^ Tltf'^m a, 

?iCSJ<l C»« ^!f^^1«l 4^n5^(t>ll ^v?!»2tt?3 mCViH 

51C«(T '5lf?i4 ’'lf^3l1c«l Bridies ffitr^t?l I 

^t'«i I 

(2(«it^1 4»[i '<^1 I 4gr?’i1s<i- 

«t*tt'^-«|V!?:?F 5tf?ii5 C3!l%i3 ’itc^ I 

I ^ti;® 41 ^151 ^t^tC^T C’SFSII ( Mechanical ); 

^ I <1t^1^f*T4 5^1 C*P"«fi1 (Chemical) ^ 

o I >I^C5i WJ^ 4f<1^1 Ctf9il1 (Thermal); 

8 I ^c*<T ^ai^ ^t^?? ’1^'tw’jl ^1 ^r^str-c^l^'^efii 

■4^1^?l1 C*rf9^1 ( |^tC4' Physiological method ^«11 ^IC^I ) t 

:> 1 C5|5^str^l4Tr^ ^t C2l‘1t^ 

3i^^Jlt«(T 'S ■«n1'55?^4 I '«]1c^{?^i?l ^r^Tllf^^H ‘21t»fC»f 
^rif^;S I '2l«iai C!S|^^ 5ic«<T« ^'t^til ^t?l1 

'Str^i’Eii '^fiiTii c?i)c^ ’ic?! '®i«i^l <;’’it'?lt?!l >i1ii«iitn 

4^1 5i^^;^5l1«(T '9 1 ^n^ 

>1'-«tc^'»l-1 I ^ll?^4t■1t '^f#l?11 5f^C^ ^11 ; ^4^ r>T«l 

'5lf'^ >i?i1c^:, (iJ4^1« ■•T-f^l^ti ^t'\1 ^ic<( I fei] b1;i3 ‘*l1>l 'ii’^’'l 4l?)C®'l 



I *1C1l <£1^1 ^£1^15 ^13| 

^(%5l C5pf^?i1 f^csi 1 ?!:-<?i^|p^1ai5t«i 

<2t^r^ ’53 ^ cell ^c^5i, 

^t^tin #ti?tt*ni filt^ii^F ^^t?i ^r?ic^ »fR< J ^?l- 

^l9i-f^?i cell 

^?1 I 39rC3C»(<l ^£1^^ ’I’M «£l^C?ltC9t 

^]m ^t^l ^^c«i c*r*lc^ 

m\ 3?^C3 ’ItCil l v£l’^fl ^Wfw’ic^ «(f3111 

3?^c^ 1 3? C^e^tec®F<l (navigable) ^9|;^ 

5|«<C^C^?| ^l^‘fC51C^?J '■8111^ 

l^’ltfesic^^j ?tc^ iit'S^i ^^-5 I Tt^r ^r?i^t?i 51^11 ^^c« 5it^ I 

^R^ll nln I cil?l? »lll«.^1c^ ^tC3<l 

^T% ’'(tU ; <;'^f^tC^ ^*'1^1 W.^ I 

« 

‘Water byacintli lifter’ *5t^t?l ^fnulcl^iT ; 

^l3l C23fC^t^C5i<i 555 ^ 1 % >ft.|1 *1C«P f^C»|i| I 

^f«si ^t?il ’if^etfii^ ^n 1 ^1 ^t3i «i5i 5^c^ ^c^rf^'® 

i «£i^* cii>c3 '»^t^iii sifiml I ipf^f^c^n '«rs‘jf® iit*ftf?i^c^^ 
f3?i-^*pc^ ^'dulcsi ejiic^cf I 

^ 1 C^Ffwit^l ^1 'snc^qf^iFt^ ^iff^ < 2 tC*tC»t 

^%^tciprr<i^ ^2t^p® »£)jtr»i®^c^ 111 l^fflll1 
SRJW3 cell ef^ntf^^ 1 ^^tc® '^k '£il^®^f^ ’lie ^1 '®if<ita 

^f^Kl m 'WSV^ ^81lfTI t£J^ ^^Itn 

I '^fltc’Fr <21^13 r^3t8« c«ic^^ cs\ c^*t m ’itsm 

I ^Ft^csi, ^tcsiu iRi H%® 

*itf?® i ^n.U nfB^ f®Ji c*!*^ ^\ ’fte i ®<5,^cn ^>o« ’Sllfc^ 

?®^istc«rc*f?f m c^t®l «"sitc^flji^ 

®391 «l^® >15l< v2}^® «l<.e <2tf® ^t^iCil 

c?\^ ?rtai 1 ^£ 1 ^ ’I3t<’2< ‘c«lfiit ^Ji^f, 3 I w®i, 

t£13? C3'bn (hose) (£t^r® ^?i1 Jlfi^® c«rf^® l^c® 

i ^srC^fc^ ^llf'®f% f®^ etf^ r»rc^?i 3ic«fT ‘sit^f^nl sif^nl nN 1 <£i^ 

o 

m ^81itl| C^l’Til C^lai Tt".^ ef^C®C^ 1 CiT-tfu^l 



csfel i «Sl^^ ’1^'« '®l1»(twttl 5F5I I 

SpiS «ltc^ I (21^ <211*1 ®‘1^- 

^ln 5tc^—*t^«l 51C<1J ^^151 I ’ttcn f^-<2tcilt^ 

C’ipf^lll ^^1^ ««?51 ^?rl I 'Sl^f^^fl <21^ C^, <21^ 

r^?f-K2fniti’i^ *1^ w?i^ ^ c^m c^ts? 

^11 ^111 c% f^*i-<2t:iiii:5!!j *tg, 

‘'I'® ^«r-*l <2}^ ?Ft2l^*t <2|’C*fC*l 

^I^5tt?l^ C^^l ^ 'Sl^ I 

^t<ii t£i«rt>^ f^«pl <2i^«rsi 

f^c*|?lB5c^ c<2l?l«t ^Zf^i{ I m f^: (T. S. Grifiths) 

-•\p[^ nf^-*t-‘5?t^^Nt^ f^c*t^?:^^ <21^ <si^t^ 

w?i Jitr§ 

?i^Jtsit5 lifJii ^w csi **ff!^t<jf 5t^«i ^c?i^ I ’ift^i‘1^ <?t<n am, 

^«>,1 <2rC?lhl ^f^C«1 »|S^-^1 *>« a-fS -5(1^ 3|t?|1 *'(ta I 

■^<11 3i"'3< ffm 51C51 ^ ill; ■*Ft?i‘i 

’rtf^tM, ••5t^t<l ¥C«1 0\t %U 'siT^t?! *1< 

I ^.,0.. fwi fa}f?F<ii5i >ilc^c^ra 

m '^f^^ii <£|¥t*i 1 'sitcsitii^tti 

f.'!5| <0^^tc?|il J1?!?Ptf^ I '«ltC5lf?|5Ptll c^ ^ 

<2l’CWC*tS ’t®*rc>l^ C>1^ ^ I ^1^51 'ffilllt 

’It^ 9 *1t«1 '•?tf«^1 wn =¥^1 ^tc^J ^ ^ 

^1 ’itsi w.\ \ <2i^ ^ <21^ 

51WJ ^-.-OO IPH ^t«ft?| 51^ <2J^ ’ItCfl I 

c^t^l 1 ^15^1 'Bltst^ «f’lfl*l65ff ^tfel-’lt^l 51^ ^fillll 

V*\ W*l ^ <2l’^t*t <2j'<1C«j ^ 

o I ^t’T-iSlcill’I (Thermal)—qf5lilt%1 t2tCWt»n[| Bayon 
Lafourche sitW <2i^f5 iSfsff;^ ?K«jT %J^ C^t^tiNr 

(Texas Oil Company) «rt^^ 



*lrs I C^*^ (poison spray 

(S. S. Hyacinth) 

^?tc*f?r cfim*! \ cskt^i 

iSl^tQ CSit^t?! f^^'«9f^ ^2i'^i5?l ^ 

ff f^?I1 5ltf^5l; fVl m 5(1 I C^H 

C^^fil (G. D. Bentley) C^fesi ^ (Baton 

Rouge) i^5ic? ^t%l ^t>nitf^ '2tPrt»f?r ^<<i >if^ c»f^ ^fm\ 

>1^ 'sitc^rl^ \ ^5it55il-t2tJiCT fi(: *(t^f?i 5?f5iC5R, 

^tn«f (Superheated) csjtfel «(t^1 

C*rRr5t5=l ^ ?” *t?l 

^?3 Tf^rs 5itf^5!;(, 

'«jt»ft^^ ¥51 ; ¥l^r cwf^^il ^ c^sf <^^5ftf^¥ ¥rf^t<f ^f«i?il «f«j 

I 5!C?? ¥gf?K f^% 

5Ttf^ I ^ <lt< '5i^r^ ^fk'^ ¥f^c« 

51^?1 W? 5lt^91 C^C^t 'Slfil*!? 5ltr5l5i \ 

^J^ ^\^^ f|< t£l¥i5 ¥ 5 :^^ *(^1 ’if^ I ^ 5lt¥C5|I<I 

^<;»!tCi^ ^!I1 «1)*}5 c¥' 9 <ii¥fe (Steam thrower) 

¥H ¥%l 51^*^I ^*1ta f^¥“{^1 ^^*it<l 

<2rc*fC*t (superheated) ^1"^ ¥5f^’1t5i1 ^Wt’T 

¥f^t? ?i3tf*r 'srtr^tc^? (^ 5f^c^ ^rtf^i^i i 

tfl¥ <2r¥t^ m (no2zie) ^ mm 

¥i^i^ c¥:’i ¥^f®5itcfii >!f^^ ^U.U o\^ ^1 C!it«»il 

(bulbs) f»t¥^ «2t^f^ ^rf¥^ ’5l9f<2r«)5f ¥ltc^, cn ¥f??l1 

¥%1 oni I ®f5lt"lc^^ ¥5f^ iRtJI ¥l^¥t^ 

^’1tllfec¥ #5ltC5l ^1 ’Itcil I tffetsi ¥l 

spray method ¥^, «Rt*f¥l<fr'S 3P^ ; 

^1 ^ll Sitt, f¥¥l ^1 C^II'^^^tfW C¥t^ 

¥it»(^ I m tw^ii feii *m 

f^«l,»l CSi cat W’Fl ¥lf<}¥^^ tsi^x 



’ 8 I <2tCTt?t (Physiological method) 

t^: GFW^.Qohn Klorer)— 

TO «tcTOu ^ 

f^si—C»lt»rt^?l 

“On account of the immense area infected it is impossible to exter¬ 
minate each and every plant by mechanical means or the poisoning 
method now in vogue. We must look to plantpathology for a 
complete riddance. The investigating Botanist may possibly find 
some natural enemy to the plant, some parasitic fungus, that could be 
cultivated and spread among the hyacinths and which would not 
be a menace to our agricultural interest,’' 

^ CStC’SBF CTfstUt 

I #51 

^ \ 

>tf T(fif i£(sm CTO ^fltrfl(fungus) 5l1^to?l 5|Jtf^- 

>«t5int«(;{ <s]9 c^t^i f Raft'S *lWtC«r^l Q^U TO*1 

'5iWc*f3 

^«R«|aF ^«ft^ (pest) 

’ItC?! ^11 I CiPRt?! *1^1 *51^^C^ ^4 

c^, ^itar’it^ 

^t^»|aF f% ill y 

>21*11% aitc^lteiltll CHI c^, 

•il’C^fC-R *1C5F <2t«lil >8 >21*11^^ T|5lfV^ I 



Cf\^. n'm a \ cnk 

^<iri »ic^ a 

fft^t^ mi 5i?c»tt<(5i I 

^ c^, 3i3^t^r^?r ^^it^- 

« C5i^^ I ’it^tfw J 

^tni ^ ^Pi I c^ ^tw c^rs^l 

i c^piii—•srl3, i 

5»W1 f^^fl, filfsi, ftQ^st!!, 

^tf% siC*(J I ^f% ; 

'ii^tcR ^ iji I '51'N‘Si^Tq^ 

'«ltC«rt6S11 C^l « qtf% C»f’l1 %tCf, (7I'«t^?IS 

I 

’^fa^itfk I ^ ^ I '«ii%^j5f^fii “fw^it#li” 

'srtt? i '«l^<^f^l^^^ '®if^^'g'®r5l « 3it^^^tc?F 'sitfsi 

51^1 I ■ “siff^Ns “5rr«(t}” 9 •'«if^^9i^t"c^ 51^1 

^^ratc5^— 

cmi^ c?tt^ :»«I \^^ <35tt5 itfi «.V4, 

f»t-’5rt^'^ ^Ntc¥ ^t^i c^, <5«t5F 5^511 

■ 

C^, ?I^1 S|t<(fl?l t? ^ i <2tp 

CSU ^ 51^ f 51'®f^ ^ I »(t^ ^^1»I^l 

^1 '9 »2r®)^ I ^<lfi '9 'Cifs^ 51^ ^9^? 

5i1k^?i f^Fttwn m(f\ ^"i I W ^tc^j?i f’Rist^ 



> I s— 

I ^ "St^ **<1^' (9^^ I 

’3^fh<F=c«r^*t9r 

= I TO TO ^51 »I1^^CV9 ^219 ^vs\ i 
^TO=%W-a?t^ I ‘5f<5ra’ *ic^ c^t’lt'^ ; 

^ifWSCf ^ (A, <2t^9 i »Wt— 

“♦ttR'^ ( ^8|>8 ) 

( <#^ ) I 

fN’i’WS (Tptc^ :— 

“^5t^ *’ ( ^^ ) 

«rr^i 9t^'5ci c^, •I’Ji'« ; ^1' ^ Jitsr s 

c^ « ^^Ttc9i *fc9r?i 'Sir’ll :— 

(?!t3*l’K %'« OPtf^ 511, ^cn Tit9 I ^f^?tcf5i :— 

) 

( i«|« ^ ) 

( n ^) 

^V9 C5^t«( C^, *191 «ltc^ i *a[^1 

mt^tc?!^ 3^11 . , 

^ii^, c^n c9f|xt>— 

«st^a^(22!£! c»il9itir9Ft«f^ i 

<2t»l9C^tlllf^ »19t'f^ C5^f't^ Tnln II s> 91^ II 



« 

31^ ?F9j|j?3l5tW c«rk^ ; 

^rsi^iNi 5Tcirt^?i «r9i, 

^^^{^1:** (sp** ^ ) 

*'mV* »rf»Pit ) 

cm ‘*iTf* vm ^zn i 

<^^tc«i ^ c^*ii ^1, ^«r^i c^-i^] m I m 

fB’iit?*’—nt'Sui I ^n 

^11 

’leva ’D^’Tsi^tea ^f^atev^— 

''f^’l3i’ji^*v ta^ta 3^f^5t«a i 

<2t^'5T^rt, ^^t*l6C3p^5^C!Jt<^’l5lt*tal II i 1^8 I , 

ata«te«irf^i '5it^t mz^ 

• ^rWI '5if^ 

'^^ic^, ^faai 

^i%9i fifa’tcBf ’if^ci? I 

^aU *tt«ai cm ca. a^ta •’ttva ’it^i afaal ata i Tm caa?^ c'^l 

a^l si^at^ 'sitaa?; caatea c^l caF#i ’leva av a<al ^f«al ala, caaa— 

“fl’^a5#i’i^af»i5 ^taps's ataatat's 
*gr^a ■^fe^ ^aate atabfU^ata; i 
aas vlat^ aaf® ^a^stfa aviaj^;' 
m«rtat®: f«ni'®a ^ «lNat5t^^: ii ii 
‘"^faa ^tca aaaaf^*s catfa'^t^ afsastaU 
at% caav<2ialaf%aea5 aai%ieai: ^i«rt« i 
^8itcaat25t a^aaaaata cat^fa ^ t afa^t: 

. ^tpvfa a^a^pfa ^laavt*!Ja;a: ii os» i 



cw— 

3Fl^t<K’l»lt=?t? n II ( CSl^ ) 

^ 222 ?^ 

5^^ II««1 (csi^) 

“f¥iaint*lt? nwiw '^’K—^f^l 

♦liin I ^1 ^t<5 ‘*itni Cl, 

c*tt^ ^hi «t«i?i^i:^ ♦rti f^»fai 9^ i W?i 3p^*i! «itc^, 

^’jr« f fec^ ^tcT j "fuc^^ *3< f^^ti i <itt^ i 

ffBc^ I 

^t?n 1 ’ttcw^ srlfe?i >n:«iT?i '«i•^■t i 

c^l 'sjt^ 5itr^ ^ 5ii,— 7{-\^ I <»ifli I ^cflf <if^^l, 

^ I ;—. 

« 

f^%*r3i ’I'itf^i cafj?i ii^4»i«^> I111^.11 

«sft^f^ «s|TnR%*l^'i, ^^tf^f^t?lf^3isi; n n ^ n 

II II 

II ^ II 

^z^ 5i<;f«i^t<if? t%rc»il: 

’«3Pt‘^lbr; c^^t: 

iit<5Wt^: ^5it9 II c^w ^1%^ II 

^Tt^llsi :—'Bpiu I 3|t; = ^^, 

'sra^^’lt^i fij«-c^t5,. c^\^ I ^:«3imi?t5ii '^-^'!§tc^n 
^;«c^tcnif% I ^;—'8si^ i = c^i»tfRf= 

Terminalia Arjuna, Pentaptera Arjuna. 

'sWSfc^ra W\^ (Heart diseasc)"il?l ^ '^^l*! 1 5l5| S 

^.-9 1»rrct I , 

flitf ««i«^ 1^ I 's;«K5! 

«rw—^ I ^^t?l 511^1^ I. 



<8 


atf? mi{ c^i, fniw c*rf^ m 

^tt5, mn c^m =fl I ’ft-^t^ ^ 1 ^’^•rt’«r-^TC& ^ 

I ^ t5 c^tfe—C’5r^^<; I c^*r?i ^ 

c^^'Qf?! ^95 «it?:^ I «itc^ 1 c^rf^ ws 

^ c^ii^ i ^C9i «»tni I 

^trMj ^a?^'«f»i ^?i *j< ^itc’SF i «^3! fia??rh<—^ I 

• ® 1 'sicMt^;—*3^ <sm !g8^ 1 

1 

^51 ^‘vs ^^\«\ 

5lf?^ 'S^ '5IC»ft^ c*rtf^cf, 

c^r?i 'stt?! 

fjc*tt^ ^r>f ^^ c^FtC^ Slta I 
^tC?T ^<5^1 — 

'si’S!^ >1®: 51’11^'tf^ I 

^^€ 1 II «|«'0 II 

t^\ Ktl^ C’l, ^C*rtC?F1l f9| C^FtC^ I 

'sitcf c^, ^tt >it^^t?Ti ^ vri ^fksi ^5i c^tc^ 

5|1—<2ttf(^ <£i^'S\^n '5ilt«rl»r«f5i^ «i«ti fw^ 1 ^ 

tsrtf ^1 ^t?*i 'citcf ?f^?ii c^«i sm 1 

c«rtcsri c«itOTi i ^fii^itcisi— 

=55^tf^?lt«I I 5«w II 

c’»rtwi 1511 >itf« ^%tc^si I 

^51 c«fto^ ^^t?i c^t*j I 

^ cwi ^1^?, •irafl*|5i»[ I 

ff»lra'5|»!«t^f^ f^9itf»i^!t?, a(^»ttf*1^: n »\\v ii 

*, W..wl^visi^tst:” 1 ow it 



^ ^ ^t?i <ttc^, 
cm ^irtc^ I »RK m sTt^ srM ^51 c^Pltfe ^sita ^t^l??! 
?lft^^1 ’1t^t'«f^ iS^^ 1?t^1 ‘'55rf^9ni'’ ^9, 

“?^c»tt^’* ’3i?i^^ 5T[ I c^—c>i^ 

5)^ ^4 CfH\^ )—iJ^ ^tfil*ft»! 'sCHtrV^ f^C»rt*l ‘‘^IC-rt’?” 

I 

8 I :—*351 «*t^^ 1 

« I 

“^^t^if^^tfw: > 81%“ I 

I <11^ 4i^'S» I 

<3t^t5i'N:—^t; = ^n*!^ 1 f^i = t\, ^rai, 1 1 '?3; = c*r?i!^, 

c*r^c^5^ I = I ^! = f^^i ^Pt: = CTn^^gi 

^; = 7p5|^5p«i^ I c^t^fsi^ = Saccharum off- 

icinarum I 

t^1 '5it5it?:»f?i «2jf5i^ 'sft^ I c£j’i:*fc*r ^5,1?i 'S 1 

'sTlC^^J '9® t2r^^ I kf '9? tfl^fs 1 

'sft^^lt^ c^ff^^ tcsi I 

-!»I :— 

"■^1 

^ <21^^ I *ftft c^^t^srtfg ^<PC3| 

cv!«tt^?it:w I *tt^ 5i?t*ra “c^iV’-c^^ 1 

^?P I *1t'8^1 ^55l '•llf^lll ^^5^, 

^Slflpn ^t5Tt^=? ^li5?l C’ICT «£l| tm 1m 

I «^n 'sjtct <9 '9*1 

1 

4^1 c^. I ^c»!?j 

M’l ’imtiitf^ *ttc?i I ’if^^ ’if^ CT, 

% '«itg f^i<?i ^rl I 

m c^U c*f^:*t ^ 

'5t»I I 

H 


8 



n I ;— 

'sm t—?i^tr.5fl i 

^t^rt^—^t;=cq ^g;pi^ ’tfs^il ^?i, c>i ^?( ^ni) i 

= I ^; = ^?ii i c^^t: = 

^sr^ \ Tpt; = I l = Ficus Glomcrata ; Syn. 

Covellia glomerata. M iq. 

cq^ I ^ 5i5 ;. 

5^if?i?i ’It'sl ;??(I ?p9i «ttfVc5i ?ic?(i c*‘lt^1 ®rtc^ 

?F9i” I #t5l ^ ^ifSc^i I 

Jp5I ^»11 I 

Vr- I cqsit^l !— 

'5R1I—1”— 

5«ff5Jt9l1, ^^'\, «il^? I 

'aisr Fil, 5itc5i^l, 1 

‘'tfl51i;^ 5lt*t?lf% 5P51 I 

tijsjt^ t2f?rt?I—« Cftfe 1£M\5 I 
<^3itC5? f3^:=^f^ I = C9tt^n5i1, i 

'«! = C^ttt ^'5] 1 ^: = I ^^5; = c^Sf I ’St! »1 

5Pt;=I "Si: = i 

c^tfe v£i9rtc5?i % =cft§l ^t^ifl, I ^;-c^f51 

s (£i9if5 I I 3ft:=i ^t: = I 

«5i; = ^tf^t5lf^5|t^ I —Elcttaria Carclamomum, Amomiim 

Subelatum. 


(apsi»t:) 



T%^ i 

I Dinosaurus ('«t^»l ) i^tcs; 

^its} c^^ ^ics! ^ii ^01?^ c^i, »iil’?cn?i 

I Compsognathus 

T\i%VS ’ItCH I ^Wl^I 55Wtf<l^ ^ f*p^ 5it3j f^?! I ^tnt5?c^tc»iu 

(?r«i% 5!lw c^ IB?? <it9il C5i'«fai 



r^i? ] mV% [ hai- 

m\ ^u c% *1^ %i ^n I »tll?itft ‘5rhi« 

c^ <2r^c?i?i 5icin cifte <it99t 

iq^ 163? ^Ti^lll ?iJi i ^151T-2fCW»l1^€® 5^1 

Tt=l (?[ Dinosaurus »1fS!l1 

(?f9^t Titamsaurus l ^^IfifS 

I I C'Stta 



^^»ni *3j:^ wic«f? >5?^^ i <«i^ 

^tcaj Bapt’ft?! wt’l cwf^c^ ’It®?!! i «ltifra^ W ^csm ^*ll fw^il 

t%r« ‘2t’1^tC?[?l Wt^t 5(tC’?» I 

’WH I5®1HI ^ ^^»I9 «i}^?R<l ^'Qfii® ’i^rK ^slHl; <^1^? 

C^ 5i9rtc’^K^ flai <£t^tt^ i 


(2f^«>ff5 

^^icvi^^t<it5«f <it^ 

»nj«^ '9 ^%Zli ’i*«1t^n ^lt'5l^t=o ^f?IC« 

c»f«n *it!i i ^^tr»rc9i^ ’«jt^^'?3f^^ c^ i 2 iwt^r« 5itc5i i 

5^^Si5|c;51| ?IC«{I C^t«f '5|t^ 1 Tflf^f?!® 

(smt’if® ^^?il «<itc^ I «fs 

Jiff'S ^«^*l«t^tC5J C5t^ ^fC5|?l ^t^tc^ll ^^<<1 <2r«ft^f^>J55|^ =^'^■s^5 

fV f '9 1n’*F^^*l 

's <2tjft^ ^*(r® 

(Bingham) vpsj|^ (Comstock)-;£l^ ^1^5 

#1^ w:^ I , 5Tt^t^ c^1 

iit!itf^«( 51?a|^ 9 '«l^>!?l?Ft^ ♦l^fjc^lif*!- 

®ff^^ f^Sl5lt5lC=if >Plf 1 

^1*5^51 *{^^’1' ’I^CSfn (Lepidoptera) ^^‘''5? 

1 “Manual for the Study of Insects’* 

Sit^^ 51C9 (Sub-order) :— 


(>) 'Some of t^ coprolites have a spiral line impressed on them which was made by 
the membrane o^ the intestine on the food as it passed along*—PellyS Glossary and notes 
on Vertebrate Palasontology. 



(^) (Jugatae Lepidoptera) 

«2|C^1T <il^ Tf?Hl Csitfe 5tf3<(tt^ ’It^l 

715(t^ ^t^I I < 2 tc^?|r (fore-wing) 

(hind-wing) ^^11 t^jh \ ^5iC»TC»f 

(projection) «ltC¥-*^^tC^ <1^ (jugum) I «ii^ 
>iT^tc^T <2tC'5j^ ’tti:<?i 'JltfVr-5 i 

»{51^ (moth)-4^ 9{9|SC^ CW^I I 

('^) (Frenafee Lepidoptera) 

Skipper »lt<ft^«l <2tBftnf^—*tsF^?l 

(il^|5 (frenulum) ^t?l1 «ltC^ I 

<1^9® (Meyrick) #t^t?l ‘Handbook of British Lepidoptera* 

5tc«l (genera) I Papilionidae 

^«?tC*F5 I 'sit^ Skipper-s|«| Hesperiidae?! I Wi 

(jugum) ^1 (frenulum) ^ 
^"SK’IC'sp?! (humeral angle) ^TtC^F I '«l'fa 

%9t?» (antennae) 'SRSTst^f (knobbed) ?[1 <?t*l^ I 

C^Ft^T CTt^l WC®! (group) jugum ^1 frenulum 
’«*'^q^Tot’I C^ltSl (knobbed) i^l | 
u}^ C¥t51iK<1 C^’l si1 I ^<11 nc’F, Skipper- 

« Utl citfel (frenulum) I 

^^tl <1'$9r^C«ll 5tflf5 '*11^1 C«f^1 ^tl 5— 

(*^) c’lt^ 11 itii^ I 5f^5i 

^1«fstti^ 5it^l cw^fi I 

« -HFB (moth) « «»«rt*tfel *tt<’fT ;—fwitetcit Cl lisai *n5srtli C?lj 111, 

«Wcw5 ititii 111 anrfff® I -rerBii fsrttsi; ® 5 icii %*icur orPtc® 
itcif; aww^fwcm *twti orfic® iciti* I «w«ficini«ii apiii jrp itc¥; 

<1? nfirciw ’?5i^«ti iti*i Tfci I tiiii 'BKi^ m iri c*ttit^ li i‘1%il itcv; -swwfM 

ts II ^f*t war 5111 n ^5tii iFii c*rw5tfi il wi n I in fituT 

ci,ifiiniawrW^iii citii fifi ^ i|5nrt ifti, wi ^ni jiWifiici «ft«5 

i^littii 5^itt ci^ m mu ^ *tHti 4k5i W wfit^ *it^1 itpii 



(^) (larva ^1 caterpillar; (f^—C^i? 

“Vnrtc'it^r I «2r«rr*f^c’?^ 1lc»« 

cw^tn 1 ^rtcn c^t^ flltc^ I «ic5rv 

A\ C5rtt>i c^it^i c*f^l ’srr^i i <stc^ cw^ 

^8 fi^ I «2t9pi ; ^?(—8ijr «i'Q \ 

Jiff'S sjf^K c^t'fi c«it5l cw^l ^t^i —^ ( ftai-—^ ) I 

®f?|^ 0)^15, f^F ^'Q ®|tCTi^ C^tJl «ltCT m I ’IC?!?! ^ ^1 

C^l^ C«ft^1 ^1 (prolegs) «rti:^ ( f^—^ ^ ) I 

claspers ^C?! ( f^—^ % ) \ 

('O) (pupa or chrysalis)—'«lt^t?l 

f?^WC5^ St^ (fusiform) I CWC^^ 

«|tt^ I ^;m ^t^t?l #1^1 Car’ll 

I ^T^?i (ftai—^ ) I 

WK\ ca^ll^l?! ’?®1'5I si? 

(M,m f*fc?F n\^\ ^1 ‘21*11^1? 3^12^5 j 

^l«0^C9t?l 5lfl^ 9 C? A] HitCSF—;i|5i;R9 | 

(s) **t «fw ^ (imago)— 

6tf?<ltf^ ’It^l « ^C«f? *t1 C*f^1 ?t? ( lB3i—8 ) I 

«2l5fHf^f^51C^ f?|5 *rf?^tC? (families) 1 

>1^51 ®t'3i?r? s f?«tM 

I 


^ I mw (fN—«) 

(•^) (labial palpi—^ ) I—»ig;(rt? 

uq^ ^^51 F? J '5|t^t?« 'SI?® 1%?l *ir?l?tc? 


»I««WI1 pRI jHitn ®CH5 s>l FtPRtI ?« ■rtft'5 (horizontal) Slfitl (inclined) 

«tCT it« 4?? '^W*tt*tst cwfc?F nt<n ^tti stPPFi stt<t i '««fi*tf^fiiCTR^ 

*wni f^tltl (spines), ffc (bristles) (hooks) sTtt^ 3lt I ^4? 

pF ?Pwi jpfi «if«*»trt? ^ar«*i*8tc!8>?t •fw®^ ’jn^ 'm’f i «r«tnfeF! *rN« -profit 

(scales) «8Sn»<t^ >fpW5 si|C^ C?, "WW « hawk-moth-^? nWl ’»K*tVI ?’?•! 

(smoother) Ofsjm 1 nWWPs? ^*8T9p! W (simple), JW (slender) (elongated) | 

SffCff '^^•W C1|t«l. TOlWtf(«, W?1«Wli*l'(tt¥ I 



I »t« ^ t£i^ 5tc«i (genus) tu^ jfi*\ m i 

>1^51 *ttta j ^tc^ra ^ 

c^ f%, ♦ttniH j 



ftas v2ta?t^if^a 

f5ai o-~t2i®t’it%ii : T—’t-ijt??, 

5f-fi|at c^lt^ta f 1^ (shaft ) 

( fsa^-s 51 i f5ai—<*? )«2)T^ ^*f1 (club) 

( fB!3—8^ J f531—<15^ ) 

s—cn^ : 5F*'9>, »I-'8|«I^TJ-"^f^^, al, 

(pronotum), 6—patella, f—^51*0^^ 
(mesonotum), (episternum), ^- 

(coxa), ^4-^—fe?p 

(femora, tiai—'»» ^ ), ^ (tibia, ftaf— 

<9^ ), (tarsi, feia—^ ^) 5— 

l>i®5 (scutellum of meta¬ 
thorax), FtC«Ta ^'5fl (post- 
scutellum), 

(metathorax), — 

fem-—4: V'?ita 'aria '«it»f—9|tri (club), 

^—'9ata ^n—(shaft) 


» 

(>.) (antennae) (l^aH-8 ^ <sf^i ftai-—e n )— cm^ 

^f^TTl I ‘W ^ 5tf%!i ( joints ) ^tai; 

\ ^1 >nF, ^ c«(1^ ^^91 «itc^ i 

c^tsi (club) st?i I >1^ <2l«ft^? 's TOt?r« 

'ii^?if*l 5^!:5 (fSas—4 ^) I i 

C^f5^ C^t^l 5ft^^ <2jgft^?l'® Ht^I (grooved)-^t^ «ltt^ I 

tf I ^>5p 

m a «11t^ I 

(•^) **l^ (wings)— 

( membraneous ) » tf|C^T?F C*f^ 

^ait^t^ ( nervures ) f^-g 1 

'9 '*l't<l*l I 

>l5?lt5^ cal^^ '*ltc^ I ’lt*<tii«l^: >i'^c«f?i ’IC’P 

TO ’t‘5tc'8^ I 'SICSIT (vein) 

I ^tC? I TOt?l 

^ cfl^pjg ^f^f^'g: fSf^ts c^i ^tc^—ciisisia SIC? I 1—fBcai 

f%?i f^3i s^t^i c^«n I 

(^) ®ls=?--stTO^^ ^\U n\ «»itc’? I 5ic«(i <ii-c^i®t?( 

^sifsi «itc^ sii j '5it?j ‘srt!}^ (f53—-s*) i 

NymphalidiE ^tc»ig (family) (2t«t*tf%l| *11 

^luf i c*ff^c9i m ?ii (?i, ^?t?il cTO i TO 

stc«t^—f^ *il-TO bI^iTO ^*ic^rlt s?c? I 

'® ?i1 a *i?:9|!?i tow?i ^f?i?il9 TO^l^r TOt^f^* 

^?c*r ^ !—• 

( i ) Nymphalidae—*11 CSft^, I 
( ^ ) Erylinidae—*11 c^t^ ^*J< ?^C5Ta flf^[C5|g *11 
>l"^‘f (perfect) I 

( o ) Papilionidrc—ff « *1? ^®C?nr^ 31'5C^?I *11 cTO1. (perfect) I 
*l*et’5, *ic^ f^2l 511; to ’it^l (claws)-'«f5! y\jm citc^ 



mh * 'bh 

# 

( 8 ) Pieridae—Papiliomdae-^ 9tt ^1*1 si1; 

T^of^ c<*^ I ’ 

( « ) Lyc®oidae'—’1*5tV*tC^ ^ (prec^tal nervures) 

3l1l ■ * 

(-«») Hesperiidae—Hi 5331C»rt»li1 hksWTJI I 

tibia-H (*ltTO^) m 'S (spurs) 

’rt’ltH C»tH Ofm CH >1^tH fiHl 

^H, (forked) '•l^JlHl ottC^ ^ I » 



fgu^ (Eulepis delphis) 

f5Cg f^Slt^l, 'Sll— 

C^l? (discoidal cell) 
fsas ^af—'*1"61C^5H m :«l—tVsi'hJi, 
fVsrtHi, 5— 

CHPlH (discoidal cell) \ 

51^31^ C*rf^ ^«H1 HtH I 

'« ^WH«tc5nj «f» chWkht ^■»t 

apfiirs elf’ll HtH I ^irhil ^^pr®C9i^ «tt? ^ ^chf i H*rl 
m CWC^IH •21’IH CH^ *lcani ^HtH ’9l»IHrtt»f I 

WtH (Dr. Hooker) <2tcifcn*^fHC»W«s W»l—f^ffeai 



^<15^ ^ ^finil f^jalt?!, (erect), ^ ♦(t^t?! 

? * 

• c»rROT«tt^ ^^1i?ni *iw?» ^ 

«ifl1«rt?w I ^iri m ^1 *trii^i '»iT^'M'^r.«i «iti:^ i- c^tR c^PtR 
ustift’tfa^ «t«iR cflft^ *\\ ^15 «»itt^ c^, ^tfw’ic^ 

55 itn‘ 

C5 ^1 ^1^1 5t '»*5twt55l (caterpiUar)-’«f?i '5Rt5tl?l 

5^ ’Itf^CR, »2t^’lf%5|«l ’It'Sta I 

%$ 4tw*f *r5«^^C31 c^ 4t^ 55, 

^t5l C55ttfe R1 I C5i5 C555 ^C.^ C5, C^^tR C^tR «ft^5 

<Sf^ R‘^RC?15 RC5J f®^4tRR ^f^5l -, ^t5«l ^jfll-Sl^ RR5 f5tR5 

RC«n^ f«RtifR 55^51 5t5 I fR7:*t5 1RC"I5 ^1^5 RS'^tC'^' f5C^5 

«rrf^C^ C«f^1 5t5 I RRfCR? Rt5 RfR5lt I ^R^’i*l 

R^tCR5 Rt%5l R5 R^5t^ «£J5s li}^ 5t^5 fl'*? <il^ cij?? «F^t5 

^R^R CW’il 5t5 I 

C^stR C’ftR ( 51'5C?I 51 Ichneumones) 4t«ft^f^5 C55 

RtfR5l 'srI’iRt’lR t^4tRR \ ^^51 RR^^i ^v5l^ 'S^P*! ^IrrI ^fl 

55 ; '^ICRR^ «2f^Hf^ ^tlR Rt5l *\Z^ I RfRi C5t5 55 

tlf«lft5 '« 5^ 5te I 

R9fR5 I ' ^ «1tt<?l Tr^S ^RTt5 

Rtf*tlR Rst5lll ^ 55 Rl j RltRtS 5^1515 m ^ 5^51 «lttR? I CR^lR 

CR^tR 4l^t«lf^CR^ ’llf^R ^«t5 R5^^R^ WfRC'S <11S5l 5t5 I Cynthia 

Cardui RiRRf R5t^5t»(R R5^ai, fRRR, ^R-'STttsPR'l, CRfR^^, 

Rt^t’lWR fi% fiR, '5It|f^5l, C5f^51 ‘iJRt ^^R-^tCRfRR'l 

♦rtl^ CTR1 Rt5 » 'sitR WM Rftf^CRf t^iR fRPRR ^ICR 'sitRRi RI^ RCR 55 I 
' 4f5f.t^lf%Rl C^RRRtaj 'srtRtfRt’m C5 f^RiR ^R*ll5R RftRRt^ ^ 55, R15 » 

•^WR Rt^tCRR WiCR^ ^®l-5FWR ’^Rf rI R^fRRl RtlR? I 'Sltf^tR 

l«lt^5R fRRt^^lR-^^lltW « ^t^H5t9|R *l5^1tR®’?l*fR[9t5—'si^lfRRr RtaitR 4|aft*ff^- 
*faj5 I tEwf^Joea humata) ♦I5^^5|tcai rTIcr^ RTtCRf r1^ 

Rlw I' '«W«J?|*f - itflRtR Rl5tt5T .RtfR5l CR^tR \ ’ICR • ■«tRl '9 CRtRtfR 



W 

5WW?, iii’Jt ^ttcjf—^irvtCT-~«n:|l^'h( ■‘*«sTO-^f^ 

^l^^tf^*9 '^itsK*«ra ^ sm ▼find «rtr!F \ - ■ .. - •■ ^ 

«lflrt*t^ (Pontia Brasstcae) ^t<ft*^f*t?I 

cirRc^ *(t?:^ *i1c^ lyi^f «rtc^ i 

%• jp^ o*fe l^f^ <s\j\^ ▼f^^n ▼fit-»(t^t^i wi ▼«! i ^?d ^1 

▼c«ii I ^8 5ic«(j cpfc^^ fw «tai ^ 

«ltc^ I v9 «I3t5P 511 <>ltfiFW ▼fil 1^^»W 

I . 5FC91, ▼t^tClT?! (ij^i5 . (2t«lt5l • 

l^TtC51?| m I ' • >. 

<2i^t’if^ 1151 r.?i.fic»f?f c^t^i 15 id, ®tir-.*iw.i. ^51 

^1^1;? Tfiiii ^^^ <ic^5 ▼to 111, ?j^ 

C5^55‘|1 l^TII 

filtl^ ▼C^ I 'Sic;!!? «siart<®5 (fltSfS tol ▼tci ▼%! 51^51 

^t5l ^5 itt® ^ « 5p§C^tC15. 11 ’Will 

c-Pit^ti i5"®,c^t5i i!t?i«t^. 9itto 511-1 eift®5 ■ 

51^5 «2tc5it55i (snrtoi ▼tiw^ i 51^51 fsiw^f^i <2115 ▼w; 

^^51 I ▼i^t'8 5rf;itfiri i59ii^Twc^ ito «rrtoii I. '. . •.-: 

■ nfil*1tf<^ ' ▼lC5lc5ni 5< «ttC^ \ 5lig«1v- 

»ia?5 ^15 51®^ ^ttfl'll ▼ini^l ▼51 ▼l^l^ S^ 5il1.f 

▼t^i^^irl (^?tfii») ’itrf C5 '«‘<T3^-5155155'5Ur ▼fel 

®tlt5l til^W5iJ <1t355 ^1® ▼ra I . ▼151. ?Fi;^ .-<ij5i5is- 

affllff? Cl, ▼tfll ▼tol Itll ▼t5|^5(5rt5--*1t®l5t'«rr#ttf .'^' 

» 

5<-f5fll 1^11 filter I ?1!-C^t^55t^. t5^i5f%5 5< l5l ▼H^ W -Cl' 

'sii:si^^ ^-{91 15'® ▼c5tc5J''9ii!j ▼fill ilt^i:55i; ▼tot®t5 

g*l-^W5l ClSltCl Cl ll*! (Jitll Cffll 111, ' ®tltcir5 if «ici^^ 

5rf?i I ▼1®®tlt ^ci5 f▼ 1^® I'l'i ‘ if^ifi wsiil’ ci‘- ▼IWrciri* 

itfir® 11 —®til 51C1 i ▼tiKi ^115 I’vflicii ▼▼ •▼«▼ t55cai^5^ 

^ci5 ic^ ^15 itfiitto ▼iKti ▼ijni icfi fic-m ▼ti«^ I- 
if CltM ^tot5 Sta fill^ 511 5^11 Cl®11 ISH. l^Cl- f%^t5 151 

5i«ii^-fif‘f 1^1)5 1515K1T fin C1^1C51 (Srii • icaii 



m, mi^ ^tc»! crl^ ju wi ^ ^ »w* 

f% ? 'wg ^^ftflfsi c3w«tcifc-r 

^ »r«^—♦fc’P ^z^ i <5t«rHl^i:^ f^c»R 

c*f«il I ^«rt5it«Tf?i ’j^ttc^iu *fc<f ^t^rtu c^t^j ^ 
5I«Wrt«lT cwi ’IC^ >1^ ^ t^f^5l 

^?t'S 5??j 

^ c«PR filial, 5|<« ^sul ^5J9^; 

3^^c-$ nw\ cs\ c^t^ 

■<i’»Ft^ 

I 

, 5rft3i «itc^» ^^R-c^}^, c^HN, c^^l-itii 

«ftc^ 

5itiw ^»rf^ 3RT ’d[5-?r.«r?i^ srtfeffc’^ 5^1 «iti;^i >!^nit^t*tt^ 

f?l-»-^t9 ’t^i^ I (SlWl^TI ^\VM9 .£1^^^ ’1^ I 

(Colonel Longstaffe) (St5P.tC?l?ls '5if*i?p <21^^11^11 ’1^ ^*f5fl 

I «2rB?t*ff^c^ “^91^ f’Pi '8it?iTi ^iift^i 

orf^ ^c's *itc?i ^11 

^tf^ww ^^*111 ^1 <2i«rHfe ’ftai’rti »!f^^t 

«ltt^ ? ■ <2lRtfl ^Cfl ^51Ji{ (J^l, ^ ^ti^-31^?! (scent-bottles) c^t^l 

<2t«rt*fN3i •(c’Pii '5it^?[ 

^ ^ I JiBn-ten ♦ic^?! cq >1^51 c^t^ «rtc^, 

’ta5K’it»r’f-c^t^. ’tt^^ii ^t?( i ^ 

^ ; <ij^? ^ ^^?i f^tiisj.%*i?i ^<5^1 ^ ^1 

«ltc^ j <4^ 'sisif^tir m >iil»rt^ i 

Fi-^t’ttCR c’Jf'j^cn'ii <£i?F^^t5 c*fl^ I 

^?! ^?i i?t^ ^%9i ^tfc»ni c^»iW i^ 

(scales) ^31, ^^til ^I^R (?l^ ^9I?| I *1^ 

Lycaenid® Rt^lT ’^91^4' «2f^t*’lf5^J ’‘It’tt?! 

W«lt \ 

'« 3^1(1 y|«l^ «|^ (scented scales) *11^1^ 

3j^<(I «((C¥ I 



«n:*n i ^ »i^5i ct 

^^■s\ cst^ (stripes) ?l C5Ft!?-l»t 5t*( (patches) Of^ 

I ♦tt-Bft^?r Fritilary ^ CSt«t 

irtc^; c^tsi c^t^i \ 

^*5 ^ I 

«^t*lf51l ’ll^tlH Cll^ Cfl^ (pduch) ^J1 *c«f5<* ( pocket) 

I >|^«! «ffil >8 ^1^1 I til^lii'S C5|, 

c^Ft^ c^5i (sr8rt*tf^ii pF^T?t? (flap) mm ^-m efliT i 

^ 5!^^ ^ t^i ^ i * 

C^ >1^51 iSlSft’lfe C9fttf ?1 C’lC^ ^ 

«rtlT, C-nt^l C9[\^ (hairs) C*r«t1 I ^ C^ 

^tiJl I 5it*jt?i«i®: I 

>l5?rl5? 9!^ <«rtc^ m I Vanessas Apaturas 

ii{*i I 

(moths) ?ltn *2l^(^ 

St^l ^‘S\% C»f^1 ^t?l I Hawkmoth *l5i^?:«RI ^caj StS 

c([ ^ sitc^, -^v^] 'sic^ic^^ «}1W5i I ^9|-®:, r.jvt*?rc^ 

^3it^ aifetu ^1 I 

«2t^|!I »t^t^ «£l^t ’ItCira ’1^ iil^t<gi^t?l IRC^'l 

^ ^1 '«ifw, •erhit? ^1 I 5F®|-5:, ^rtw ^<=il 

'8i»it«II I ^fil^il C*r!^ffC55i c^, ^t^t?i 5C^tC91cfe?J 

9t?i, ^1 ; c^t^ c^tRii>?i st^, «it*ii 

\% Tsi^n ^1 gt?i I 31^51 ‘2t®i’ir«^ mt c^j ^ 

mK \ ^t3l1w?l Stu ; ^t|t?l Tlltwt!^?11 (ammonia), 

C3Ft^3F^, C^5itC»fW 31^ (3) I 

<2WHf^, "f5i'5 s 'sigfa r^^t§ 'citf^rs ^n 

fsK^^fapiil 3i"»w ^*tt^ ^tt \ 

^f, m 3i^-3iil»ciin C31 ’itiil 3it^i I 

feir5i’F3i <2t«it*i^f*rc’f?i 'sil^?i^t^ ®iSt 

(i) Colonel Long^staffe describes the scent of more than i2o species Sic—The Statesman, 
October 1926. ^ » 



Mui ii'Qiit f#a( I ^ea <iw^t Sj#« 

»ia??r ‘srtaFJiC'Ta ^•n 1 Vl5« »lt?lC^ .^tWFt 

«ltc^ I C*1tTrc^ ‘ ’M fV ? Borabardier- 

bccties -«it'5^tll?j «tf^ tu’vtsr^ta ^ toi 

’«ltaR«l^tl1 s 5|C^ ^^?11 <ic^ I c*11^ ’l^lt^R ^tei« 

♦ttca(*)r 'sit^W't^ ^t^*i I ctR 

^1 i\' 

«itc^ I ■ ^?->2teit’if^ It-fil^rinf^a 

’itcasHfa c^ oiti:^. ®t«1 i 

<2t«ri*ff%<i Mm 

-a1?i. i cf\%^w 

« QW?l I ^\m 

*i\t I ^iB, '«iW’Fl 

*ff^^’tc«ln 'SJW fl^i ^1; 

I »i^i ^t^iaFC^ i 

^t5l?l sf:?!, '5ll«ItC«f^l ^ft«fr*lf^ <9 *151C5!| 'sric^rtf^^ 3?«5t f^pfai 

f^fi^ I 

celt^l f^ (SUk-raoth) f^l3!W5t ^ 

•f^TB-atn srwai «2t^tnr^i» ^?ii 

^<rtc^fa ^c«il ^1 ^?rt ^t^i 5^1 i '«fs^; ^t^rtcw^ ^fits^- 

C5tmr% w^m\ ^t?ii 

c^'srsi^ ii*^«ll fsi:>icTO ^^1 i 


(%) “in some cases an offensive odour is emitted at pleasure from particular organs. 
The peculiar faculty of the so-called Bombardier'beetles, consisting in the discharge of 
a volatile liquid like a puff of smoke, accompanied by a distinct crepitating explosion and 
attended by a disagreeable scent, is well-known. An enemy in pursuit is dismayed, and 
arrested on its progress, enabling the beetles to gain time, and probably to effect ita 
escape".-~Romance of the Insect World by L. N. Bauenoch, page 271. 



i^l51?P5?ff ^t5t<fr 

^tcf— 

^^\ i (?!‘^1&?' 'Sitl^l tJtf^l 

9itf5i9i I ’ilN 'erl^ppi ^1«i^tiii 

’It^lt^lT I ^«T>F1 ‘2t|rf^ c^, s ’’€^^5 

^sic^c^ f^i'sf'® i^^9l ef^r® ’Jllc^, 59ita fiw 

cij^? c^ ’if^ts! ^»pf| Tf*f^i 

^1 ,•—'4^ '5ig$if^ ^I5j^ m'^ «itf^w I' 

^t®tc^ *> ’i’»i f^?i1 -^ix 

I ^ifw ^ihi cn, ^fij^l 5%^ 

6f^c® «lC9t ’!terlni >i1wt f^rsi, ®t^1 f^^’l 

c»f^i I '4i^r ^rfl® f^g sin I 

^5t<i 8^ c^sri^^i 'srtc? ; a «[tffi 

<aik^ 'SlUf 5rt!i «a^5l I 

'5itf»nil ^c9i «jt^ ;—cm 

'8lf'i|^®?l ^15Z-m^\ ffec® «ltC^, fW I ^ 

*i1?Fl 'srjsj^ t<?l-«c«i <j1^ ®W «iwt ;^®- 

C^^t f|5C® a, ^ 'SlIWl ^1®?^ T!lt^1 

’if^. «i1wi ^rffetii *1^ ^ wsrs^ ®t^t?i 5^*^ ^ 

mf*(‘l^zwzw to I *ift^lii's ’itsui c^^i—'si'tsj^l 

t^t 'Situ <J^ CWH ^^1. ♦ifl'Sftll CW’ll C^ ®t^t1l B^"*! 

'* 1 % ?rr«n 5^toi ’pfirc^cf i 

^319 I cw^l ^it?i c^» 5rrtctt?:«f=?- 

’ «fl^' ^»it 5 Ji ^ 

f^«fw <i?ri to I ^*r?i sj^sf j ?rt^- 

*c?i1 c^ j ^it<i1<i t»r^i c^si 



—»l 5 l»Ft^'S *1^ ^ ^C?^t>1 

mtff ^i^'hll ^'^ J C’f t^H ^1 

'« ^cc??l ?f«»{ 

c'Fcai ^i?1 ^tc^, fS^ I c^l ^tt^j^i c^W 

^ f% %l V 'ei'Nl, 

*^{5 «i«^1 I ^Vt ®isn1 } f^l ap^’tt^ 

3Pt^C5tl«f5l C^1 m ^11 ^1% '5lt9J^-^f^^1 ^tlll *11^1 ^li|?l1 

gsf-f^gf cs\^ ‘flt 5; ^C6«^ 

im.] ^f^iri ^J1’I ^fii?itff5i, ^t^ln cf\ cbh i ’ifl^ft^lci oQ^fS 

'STB'® <ii?i 'sit^ I 

C*f^1 C^»1 C^, ^^^i~C7|t^«|, jp^fli*!, (TJtl^H^, 

^¥*?P! ^IS ^tf^n ^t^gr- 

C^;i I (ill ?|C5l <2rr^ Csl^f^i^F *1irtc<«l^^ V ^»Itll 'Slt^ 

f^BTf?! C*!«J1 I ^l5t«Pl ^r‘f*Pl ^1 'Slf^CBfCSl?! 

^1^*1 ^ f^gcisl ®tW =i1 I ^t*ifw 

I f^l ill; iitlcltc^il— 

^1*tf^^ ^itntWtf^, 58—I 

(iilt^ c^?R ^lii^rl f% ^tlcgtCBfii ^’tMii fw’al 's ^f^c^ii 9|fl^ ;iii ■, 

'W^irt^tCBfil (2l^f^ CTir^l^ ^t^gtCeiCSl? ^^] 5lfl« I (il'W^ 

<^l|?^’1 ^niii I 3it|c®tcBi5i ^h{; ^ Mm^ I 

‘ill fi[f^?|i( <illil ^[llcstc^il ‘illoill 8 '®«l I ^ cos'll ^t?I c% (Si'fel 

8 'fW aili—sit^-m ^’l I 8, 5^te—(ill fi^y[\l^ ^'llCifl- 

cajcii? 5 ii?(—5-« oni; 8|f^t|c§ti«fCii^ c«1 

^fpn ®«Fil 8 5l?(—^-(£1!| (£1^1 \ ‘8ltfjl5l ? ^fil’vll 

mW -^Tll cm ? ‘il^tCil ( Theory 

of relativity ) tawlt ^C^ltl ‘2tt^t«lil I ‘fl^fw^l Wsc® 

^ H^l—(il^ll ‘ill CT ’I?!*!' '«lf^il'«r?l ; « ^C9WI 

Tfe ’Tfrg, l^t?r 'S^csi^ ii^B^ ill I a ciTlif^tf^ ■'^f^l 
^|»i ?ifii?ii ^i>:;i cmi 

^lc»i , ’iftM'5 ^|?i—(ii^lf iitl I c^ (?\wi n%'« 

«if^5l'5|?l; »rt'§i5« 5t»l illl,|tlj iltl—1?1 '®5^ JH’ll^fiii'® 5(1311 ^ 



j 'BTSPltC^J C’l, 

’'ttc^i I •ttfW'^ f^lc’l 

k^U I ^iRl ^ 

<?i, 8^ ^ttcwtc^fCJ^ii fw5i ^^tf^9i, ^«|5{ *^^*1 ’WW 

' 5 t^t?i Hfs' ctr^ \ »it^ 

■nf?l^*i ’fflsil ’Itt^ I C^ «ft9[ 

^iw, c^t c^ 

’^'\*\ 3?^, "m ^^911 C^ ♦tt'851 ?itii, I 

^It^, 1^3:«?C*fH 3^t?t^ll1 ‘2»5'Q -it^ ^«5.<ltiR ^fH^ll 8^ 

C<2rt^ trr«?i1 c^l f?f^»l^l ait*(T 5^n C^, Cfi 

c«ft^ ^tisr I ’^t^*rr^ c^l:^ 

cii^?l 'Sispi *lt%!«lll C?ft51 'Sll^sf® BTN I 

^tf%?11 •^«|1 I ^1^«1 ; 

^Ti, f^3R§t f^fil^^ <il^ C«?tfe ttf*nitC^ C«?tC^(—141^ C«ftC? C^, 

Cil’c^^ 'otw \ 'Sllirc^cst 8^ f?f^?lC5l^ »i5rfc^»f ; «si^tc=l'8 

'Sl^^ ; 1^35 «ii^ C?l, tipttcq 1%5llg 

cil^ 3 [ i£i^l ’Tlc^ 5 tf^ 5 lc^ 5^15 I f^fiiimt^ 9 |if 

TjtsjT ^1^)5^ei.»ff^ CWf <21^551, Jiff'S 

'sitsi^si 'sit^tr® «fi^ f^|T^ 3|^1 •«ic^ \ 

'sitii's 143^ 3i«^ «tir^ I 

5PC9I, 3F3pt: ^I» j 

'sitt^iiil ^t?i ’lti?i 5^11 a-^ a>t»i^ 

^1*tf^^ 51 ?^ ^ c?i^— 5 it^c*ni 'sj^T^^ * 5 rc?^n^fii c<srtfe^ c>i^ 

<41^ ^fl^i a\, c^t5i <4}^^ 

]^--a?rr?i 7[t?i f% 1 «<?ii ?(t?F—c^tts^l ^?i *1tM I CTtJR'Ni 'srt'Tf^^ 

3it«tTi •'59. num-^ «ro ; cTt^ ’ifg^r C'2^f^ ^iiir 

CW91J1 *rtc?i c®i (tjW^ ^*1® i «rt*rttsi 9 ifNtftc® 

cell >it3rn:^ ^^1, ^ <2|5'a 

c®t*^ ®t^«. "tf^n »rWi^ I c^, 'tt^l «t^«i 

CT <4j|<5*t ’itliftTi *tt^*f wt^tc® <if^=3;^® y^^tt^'spRp ^311 *f%tw \ 



8^ 

wtu c^rs?! ^ i 

c^ ^1^1 ^tff»rf%^ ’Bii^ 

CTW^I ^ ^ \ 

aw: 


te/ ?tccpst^ ?rt*f'«^ 

«P51^?l fC5R '8lt^t*r"‘2l<*n ifl’ClfW f^5! I ^??it5l C^t^ CTt^ 

^«l»C9I 5JJ^»ltll 'SltSf, 5ltf?C’iP5f, ^^n, ^Jtf? 5p5l>i:5C?^ 

’Sl^lf^u 31^1; ^1 ^«ltltr^ »5s<I5lt?l wttif^ ^1 *np*l 

^fiiTTl «itc^ I *(^ >i'ei^ti:^ii 

?R:«a cjf^ '8 ^51 «rtc^^ i 

»5s>i9rt^3rti*f apfe, 

<2j^*x 5 it^^*i?i i2t^f^ f^f^n ’ept??:*! 

3R<2r«f ^ ^rl I 

«2rtf^^ii 5F5i<2iift^^ ’rtc^ I 

?p 9 I^?! 9 (W C 3 l 5151 CTI f<lt%?l «st^t^ 

<£|»CWt*I1| '5lf^^!»l 'SR’r® I '$1^ci?^ S(tll‘11—f^5^1 

^tt5?i1 «itfV?i1 nji f^g t%g ^ <mP{ ’pfiic^cw, 'Sit?? 

BfS >15 8 ♦ifeflt? ’5lt^*l7^^1 'i|’«rtia*rl 

1 C’R^ft^ »rc95 «fg C>IS1^ f^fs^ <2(^11 ^f555$rl5 'Slt^^tJ^P 

>F9|>F5 «f98 (31^51^ >l>ia 1^f%5 5r*t ’^f^C’^rhl I 

<lf55^lt5 %ir «2t^ >(<*(tTtC5l ^C^itBSrl ^5|1 I 
(?fU c^U f^f^a >5il3i^t8?r5 

f^t^a «2l>Fla f5CT?% ^psi^pa ^ cat’i'i a^f^i j 'sit^l?*! *pita ^ 

c^nri >rta ^111 <i}ajfaw^ cwi 'si’faia 8 ^R^’ia 

vta^ ^1 c^ ^tc^ia ^ «rfaa« a^l i 9[^a1t 

|c«pa 5ta ^c®! ca *i>p5f >F5i^a ta’cwa ^aatsatc^ ^fhstfw ®tca 
afai^ aN >p9i (Slatsi asfa?:^ >i>i^ aa, c>Fa^ cat^*i ^#ii i 



<*1^ gv» 

Wt^-?iRi ; ^tii*i f^%?( csrvt^i «FC9i?r ^9 wn f^t^ii 

«2t^t?r ^tt <£(^i cJS^Nwtc^ t4i?f8rt^g 

«trf^i5i «itt^ 1 ^c¥?i 

♦t^?! *nf3*(i c^ «K5i, 

(pollination) f^CU 1 ^(fJttsi f^f%3| 

5pC5fSl C?lt^*t 1^{^!! 'Sltcn f^Jl 

5!?|5(tll*t^51^1 ^tc*ni ^^*( 

4^? ^<flf^<!*lfiftf%^ ^*1C^ ^c«ll ’ir^Prt'l «|tc^ I 

'»I*H1 c^tsi <2l^t^ ^ C^ «tf5 

wlt^t'S >1^11^ \ ^tC^l ^- 

*ft^-f^t^ <25^ m *ff^»ir^ ff^<2rf^ 

I ^’cm »t1^tll 3?^^, ?P91<2ttf%!( 

< 21 ^ 35 ; Btr^’ltc^ »lt^tf^^t^ >1^«f 5»1 «ttc^ ; ?r5?t? 

<^'53r?l 5^51 W ^«2r?r5l 

’Ftcsf^ f^f^if 'Slt^ mK\^ 

c?it^*i ^^1 I <2t6fii^ f’f-c!it*li*Ri 

(ii^t ^^-C?lt’l®l ^’?RC’1 *ltni, 

f^CH iSlff'S I 




^a (f|5f 5t?l), c^^i 

^a ( 51 ^ 1 ), 

^a?il, c’tW^l^ta 

irtf^^, f^, "Bit^i, c^t^ 

1^^. 'stW, 

c^?nn 

c^cn, 


^ p f^^tc'3 ^'3'«f^ m 
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^«r m^] 5t?ii at*}*! c?!l^ii ^ 

*!t8 5»rt6CTif I wtj cw^ 

^C^F?! (3|%I ?IC«|J ^1^1 Vf, *!t5 

^ Utr^fC® ; 'SlS’ill ?lM9 51^< I 

•ii^ ^ '8 <2tc^ ^pinifc«i^ nt^l «rrWF i 

ef3l ^51^1 Bf^l {Jt^t^?i1 5l1 «ltc^ «srcfe51, C<tt?lt*t 

^ I srf^ 'SIJISI^SI ttltf^®! *JC^ ^tls^ll 

^1 i«i5R®tc^ ■<?f^^ii ?i^c® c^^ c^t^i #11 m 

^ttf^c® ’tttn; ^5?« 5itc^ ^im *in;'2t*l1^ 

iFCTU ^Wc;rii «ff^ stu «it^ ^Jtf^ 

^rl I m^im c^ Ttw stui 

^rtis #iii 

51^® ; iSi^i »5i^®; ^ ^ ciit^®i I 

■^«r-«rt® ptm c^*f 

t^tn •«Fiii 1 #>:■$ ^tf}®tc^ CUfl*! 

^ 1 '^ii5c«i =i?t^t^Ri® ^ *jfr 

3»i ^'8111 ^t?l®tc^ ^W®f^® m^. 1 ^t^tii« ^t® 

*K # 5tiii I Ttfl^tcn 

cat.'^*tii ^1iwn »2l«it5i ^*151^91 3?^^ c’pf^^i c*r8iii ; 

^?tc® ®f^c® ^65®tu ^ *11^111 5tf^*itc*r *rt«itf^i8tii 

fifiTs t^ ^t^nl <«itc^ I 3F?i ^finil ’?ti*l- 

®ti:ii ciit*i*i "*13 ^®ittw 

•iflbtfitu ^tm ®i^iri» ^cu cfrt^i*! ^?rl ^ie® i 

5nit«t^ ^t^tc® 6ffii’itc*r?i 

f5*%l ^ri ^tn, ®^«str® # utr^ic® I ‘3?W #c® 

^^ii*3j:^ ?rlf 5 ^tul ^ 

^f?c® I 

^9ic^ni 5tnt« #c® f^f^?i ^ntn cut’l*! 5^1 

1®5I Ttc^ C^t*!*! ^f^nl laiF^ 51^51 ^ttl®tc^ CUt<1«l I C»rt?- 

c«ft^ C'SttR® ^fmi to J C5ft®t?i cm\ ?to 

8|4 '®lt^ ^ P ^f®lFl?® C'Srtt^® ^1 ^ I 



c^l j «a?i? 

<ic?i 8 wt ff? ©tfirsl c^t^i:^ i ^ 1 * 5^1 

’sif^ ^1 i tl«f-^t^ 

'siot^l TS1C5RI 5tiil ciiH«i ’ic?! *3^ 

"Sl^prtfl Bf9!{>|*p^ ^.fi!C^ I 

Bt^ll-C^t’IWII ^l« <1^F8 —m 

5^tc^ ^\m «T9tf*i^:i ^?i 1 ^5it5t«j*c^??i «f;n “sttc^^ Ftf^c«r 

■iiH ^ti5?ii <^?if^ ^it^ii ‘'5it9i?it5i*:^(tw '*(11^ I ^it^i^tc^Ri ftwi 

Btfi’itc-t i ^tc^ ffi 

’tt^^il I ^t?ii ’^ff ^finii 1^ \ 

«StC?lt«^5^ I «[9lt^ 

C^tst (2t^^ «ltf^t9|, '8lt51’^l5r®l^ 

^t?il ’i^’*>i?i >i‘s^ ^tl?rl ^Tm 5i«iil I 

»«itcT I wi ^f^^tc*i c»t1^*t 

'^^^^ C^PC^I (£S^% ^Ttail 

w.^ I ^t‘5|tcR?f i2t«m ^t^nt fRSfM 

^ JiR® c^c^, 

5tf^l1w '®lt*f '®lNtf1-’3^^I Utf^csit I ‘il'*ttll*11 fR®t^ 

; ^t^«l <2K®J^ fRW «(tc^ I 

^•5llt? >!R=S ^1^ (TFC^l I 

«lt’lt5l ®Wt5l ¥91^5? f^*f^ I 

|c^?i "it^tc® ^ ^’xill}® ®rrin-i?»i ^t?ii 

®ittT I ^z^, ^ *tt®ri-®iaRtfw apcR m ; 

SKR »lR5f i^?11 ^r?J^l1 ®rtc^ I ^®1lt? 

C9U Rtaj ^ips’lt^ll ^^c® >1^:31 t^Rt«t 

C*Ff^C^ I 

®lc^ <2tf® 

'ffW'p ^®Ri ^^® CTto ^ ^vn 

3551-f%'«K^ f^W<^ ^t|5?It Cif^^l ^fe® ep^? ^«0 1?^®® 



«tl55rl I %5i ^iftl^ 

♦ttcn sfl j CWS^t^ WIW f%11«^*|f^5rt«l 51>I 

^1 51?^ ^ ^t?i I ^ ^ I 

f^tw ^1 c^tc^i^ < 2 rf% »{t«rf'«f^? 

'Slt-I ^15^1 C^3f1 ^f #0 I Cfqsi 35^, 

Cl>'^^ ’fC5i5^9 ^ I 

3pC9ra ^vtc^ (?\t^ « 2 ttfhi . 5iei^ c^^l c?«a 1 ?i ^t^3g 

^ \ < 2 rill?i c^i ^1 ^ cw\^ 

’l^tfw ♦r® ’Itc^ ^^tc=!5l C5\^ ^^^1 ^^t5l-^^1}^ 

9[Q^ ?K«|| ^im «ltc^ I C^V-'St? '«®J! 

C^^n 5Ff<llll fms I ?lt3Ct^1 f^f^<( 

«rt^ii *ic’f m\ 

^5^11 1 

(Stw:, C3fS?t5! ^1 #t^t5!, ^tC91t^t5l, CWt’f «| 1 ^ < 2 r?f^ 

err^?i Ft^ c?it*t*i I <» ^tf’^tni 

»ftr^—«2MC3it^ c«i^ 'm^i c^3it?l, ’«it^l, c^i^\ 

f^lg, Ft^l C^m I 

F^f^CT ^^1311 cat% ?’*F-at’lC*t? n?l a %fk 

ejtt^t^. 5Wt9lf^ '®l«|<n ^Ht’ltf^ ’It'S 

«2}C^^ mui ^ ’if^t'l <sf^ 'ij^ls ^3I1 I 

<ai^ Ft?rl C^tn*l I 

^ ' 

^c*ii ^tw?i ^51 f^c?it1ir5 ^ 1 ^3)^15 ^ ^fl’cvre^ii '«it5i^t«?h« 

f^CT^ ^C»IH Fhlt'S c^lff*! I 

I ^ 3»5rH^(-^r^l5 BFim^ Ft{^’1tc*f^ ^^kus c^^\ ^ ^tc^ 

^ Ft^f ^C?l I ^f^itsj 5t^ I f?F, ^^>ir?ra 

<si^\ c^-^ WR? I ^ 

’ttc^ ^ 1^151 «r?^^ Ft? ?t?t'e f^38? ^\Vi ^1 Trt’a 1 





8 1 s=^t»*r @Tte9=ra 3=T^®-eft:5rte9i ^5t*i1r«=B =i5Jt«iJi 

ar^tciR^ <2fC5t8f=i i c^i^i 

'311?! ;ffc^ '«rtf ^1 ^U—c^ Tfc^ 

^ ^1^5! ssmn ^^rR?i c?^f®i^i1 nc®; ^t?i w 

^ 51?r?!t^C91 T^\ Wf’fliJ *ft?i«i \ 



4- 


>8 7{x fias 

f» 

C^t*l 'f^^l-C^t«l'(Angle of 

Contact) ^ iflil I <11^ C^t#l C^tai ^■?p¥l«l, CffU'Q c^US 

«rh:^; <2tu5j^ ^3?1 fiifU «rrr^i 

ij?, ^1^1 (3r^ I 

(i8 ;i? f^m) I 'srej^cii «2)^^1 

(<1* *f?i f^it^ I 3[cm ‘^’ ^*11^ #i? ‘s 



^ '3W nmn 

f%5lt5l f^ <21^? ‘21^ fk^ fifl^ (f5ic55il 

5TO'«rtJSC^ ) I '21^;^, ^1 TO. 

'8 <if??rf«i i <2)51? ■»i?fc«fa 

‘2i^^i ^ I ^Fc^T, ^F*rr?i «it?F^‘nj mi^\ 

^^C^--'3?|5T ’l^ftc^r^ '^^9!’ C’lt®Wt*v*lfel <21^? «!® 

i H’ c^lt^^l I * «sr«JR ^ '5|t?|5^«|^ 5' CH^t-TO 

^C»nj «f9 C?[^taK5l| ^ ‘2|^^t 

I ^ '3^ jfc^iiii ^’sr, c^it^ '5it^«i^l fw^ 

'Bl^it^ fvfl^ J 5C^]<I <£|?15l 

TO f*r^ '51<T'^ ?t5l fwt^ c^t%5l ^fuc? I 

<21^;^ ^{J5I :5C?fl^ vil^fel <21^ c% C’Ft^'S '*F*lt?! 

C?{t^ C*l-f^C^ ^tc=t ^1!?! TOT^ 

\ ^1)^1?, ^fw ^5^ TOJil *3C^ ‘^’- 

5* '5J9R1 51’ C^«I1 ; 

—^<1*^ <2n|f«1 f515R-C^t*l^ ( ‘?l ’I 51* C’^1®1'51 ) ^C^t*l C2J^? 

^n*\ i 'Sit?! ’iwtc^ 

^51 f^iSi^l 's fe* cg^t^J 

'Blts^tc^ «l«l^1 ‘3? C?!^ j t2|'^<>t CTO l515I5l-C^t*!tJ1 

(‘51 ^ C^t'l^l ) ’^lic^t*! suRt’lTO 

*lt^*l i f5I5151>C^t*t^1 <21^^ <^fil?rtC‘f?l I 

^?1. #1^ « ’tt?ic»f?l f^5l-c^t*1^1 fSiC^Ft*! ?^?11 ettS:^ uq^t 

‘v 

’1’hlCWII *(tll*l I #1^ '8 TOU TO* ^ 

c^t*l^tc^ c^f^t efc^ra '^tCM 

«(t?«i ««(tc^ I « 51^51 ;gc^j?i ^•«ti 5fj|^ ^irrii<?i '8iT^'^«i-«2i5fr^t^n 

fg 9tf8?l «rtc^ ^l1 ; =5t^?l1t 

TO ^ 'Slt^ WJ ^?I1 ^1^1 5l1 I 

‘sitc^itRt^f '®rrsi?rl sititjt^5f^^i:^ ‘sittR i ‘^* '^*tt^ 

«lttllt’q'^C*|?l <21^^ t|C5?l ^1 H* C?^aK^l; 

• Ji^—to 4^ c«wt^ 5^tcf; ^n «i?jiisi wi*i 

»1I1 sil^ I k 



'lf?TRtt*t^ ^ \ : 

51^91 TOW 

. #•■ V 

^t>Rl (‘(2|^f^’—8^« <J8) C^. ^1 ^<111 

. ^'^\^ tl^l } fstv^ wtm 

>lfw ^ fl^ 5ti*Ri ^afl ^t^l 

^15 61^ ^t^l ( ^ x^) *jf^«itc*l c^’^ ^1 ^ 
¥^?il <«rtc^ ( « 51? ) I r*iifei c^t«its ^51 c?ft«it'8 

—'sit^'RI gc^i:j| sjt^irN^t?! '*tf5Fl 511 J «W1 W 

*if*f 5it«iJt^^ c^t5i« ^SR! tapni 

<^rrc^ I 

«£i^ 5itait^ ^tsic^cw f^n 

I ci|^1 m, t!C5 ^Itn, S|tnjf^^«t5if^^ 5t*l^'8 

«Itc^ ; '«i<T^ a 

^ 5t«'i^ «ltc^ ; Si^fel csj^^ *3C 

^C5 Blc*t^ illiftfel— 

igwRi wi?w '«?' ^ ^rii-~( ^x^) 

c^rtc^ (?i, 3rt«{jt^^*i ^51 f^c5r?i 

^ii3i mi % *ltc^ ; ^*1^ (^sft^ 

W\ c ^) ^^1^ «TOi"i? ^ 'si?*i^ (c*i^C5! ^ 

«Jt<n?i^ if?i^tir I '«it?i'8 c^, wsi 

^1% ^ <21^? ‘5J' *lfilt^'3 ^CB ^CH ^1 

TO ^ >iw f^«t^ <li5c^— 

^xw««rx5i----(^'0) 

ca^^i 5W TO ^^1^1 <(fe TO^ fiE^sTOa «f5i 

TO^fei ^ ^1^1 «iic^--^i w\m ^ ’^rt^rji 

121^:— ^ 



«nn t«lKtns ( ftai) i, »rtai «f»i csa? «fw^ 

«n:»iii (‘J! 51' cm\^ ) ^ C6ll 

I ^ csfei I «r9 fs^cini 

( Nf 5 ) «(t?M 1 ^C9!, ??.Wf5lcilJ ^ BtC’lH 

^itart^ j «jck ^ ( ^1 ‘^i* ) 5tc*Ta ’^lail 

V rr*i^ ^5iwi {^x^) ^ I 



(*5 f’ cn^t^ ‘51’ *if?it^^ *^''«‘5i’-<ii^ sjcifj ym^] 

^ti5c^ j 

^-.ix? .(^8) 

«ii^^ fifil ^?i»i3rc^ii *1^ ‘5’'«‘Bf" l^f^ nfsRtc*!^ 

•si' •« 5i3rt?’it1%^ I ^wmi ^te?, ^t^i 

^Wi f5ii^ } mr ^ ^ajRst^t ^^zn, 

’Hrt<« fit ^1^1 »rl*iTl^^i <2fl^ 9^^ I ^ rm^ »i^»i 
I « 




<1 


^-^ 

JlWl '5* ^ qw ttW 

mm t^t^ »i^»i I 3it5i mm 

ftf^l ^*11^ s?i—c^^®i ul^'s ^1 iu^^- 

^tf^ ^ ^tcn c^f9Rii I «f9ifet^. wm 

>i*'i:^t^9ii «rit^ (>«^i*N f^ai)» 

fl;^^ ^ 7\i^ «fc^? ‘«wt— 

mi>U '»i^iiti:*i—*5' *tf^«il«i ^ f^i 

C^t^il <st\n I \%'5 CT, %4 « ^J3F'$t^tC^ ‘^' 

w 

^f^?itfl, m ^ic5i?i *irsf, ‘ii’^fel c^tt^i:^^ ^aF5l 

^C<f I 

>if^^ <£it c^t9i 

^; «a^*v ‘;;i»-<ii^»!% ^s\m 

oi^\ *ttz^ I 

■^5} 

« i-x^2«ix52 

i ^3( 

Cif^l ^t^, <11^^ 

^■g: Z2 'suM^I sitai "=3^51' c^tc«i?t ^’icn 

g(3l 

ilt{% <il^ ‘3 gs 51’—^?R<1 

^1 ^t5{ I 

'siHscw^i ▼ 5* c^t'ife'hi 

f^5{-c^t‘ifet^ I <fl^ f^?PK^«tfetc^ %pm *1^’ ^1 ^fi|5?; 

^TO . 

|.x ^>l ‘f5l*.•(^il) 

‘ii|’^1 f5l9|T(-C^1«l^ filf^fi c^t*!! m\ 

C’q, 51^ C^ >i?l* 8|C«I^ 







fsiaftviifc»t »2t«FH *ftc^ :—■ 

'* ^ I X ^‘f5|»)x~. -i^^) ■ 

Cif^l lit? C^, ^vr» ( ‘^* ) Oil '«l?J»rtC5 Cftfe 
'si^’tlrs ^11 I cfim *ip»f, c»i^ 

j\if9\ ^5j 3fc^ I 

•« #rc51l ’It’l' 1*ll?ttT «2tt^ ’lfilt^'5 CJf^l ^t^l I 

^ 5l» C^t«!M9 ; ‘Vi* '1)’ T^fm i£i^? 

‘fsi* ^12? = > *rtiifif® I 7{^ ^'.«rc5i^ ’ic’p— 


«T ? 




(^1) 


^Vs «*riiit>r^ f?Pi;i-c^t«i^t Vi ; 

3R5| ^tffTil ^C5 I 

•^9 ^31^ <2|C?t^ ^?I1 I 

%tc^ •^pf^ntfw I 

sn ^tiSc^—(^1 ‘?i’) ^c< 

c^i ^ti ^ ^itai. mmi ^ ^i, 

C^ 513F^?I ^f!I f^?j 

^?il »»ttc^ i 


•I 

c?rc^? *ic<<r 


•ft»Rl 5rc<fl ’1’ '« ’Ito C?lk^ ( >4 t^ai) 

«(?1 l Cl# «|C®RI 

«ii'tf«Ttai« #tt$?i c?t#ii '4^151 ^^t*l tii^t^?1 

^ «(ti« ^fiiC5^ I 

w tii^ %i c’ttsit^t?!; ^ I 

<£i*^9r« ^8 ^jScsi,—c^^ '^c< ciwtcq c^tt^i f*ici^ ^?1 

■ ‘ [ •'WV—8^^ *3 i 









"JIW f5!t<^ ^?| I 0}^ ^ «lf’ 

^fl ^?r, c^fcaj— 

...(..) 

^t'Sul ^t^i I ^^t•^ c^cn ^8 71? f5,cft^ 




.(^ 5 .) 



Clftll ?|tfl a. c^ 5’4ft^,1 5|1 V « ^3| 

>if^ 7 i? ^ 

*ip^ ^jpW(M c^'-iiBi) mm m, m ?fiis 






«8 

^ ^f«f- -aix^^ 

5P:»« ♦tt^F C?lcfe?l W 51t3l I 

c?l5 ’qfw «r:«jii ^iw ll^ 

«n5 nfktw c^f^iti ^xm ^fti»ni ’^i 

^ M ^ C?l^ f?!’?! ^1 ‘W-3 C*!^ ^«1tc^ 

^t%l '5^**t*in \9»i^t'S «nf^w; 

( SIX? ) «i«|^1 ( ^xi{ ) ?tfn—? 3 ft? ?tt^?11 c?tct?? 

?{PfPfS^>i fk^ <2r?f^ mu ^r® i 

* *l^f?fm ?aFC?«ttC^ Rectangular Hyperbola \ 

c^cji ^?tc^ c?«n” ?9ii ’itc? I 

;?c?i ^t^i^tsi ^W1—?’^t5i1 c?*|9rt^<ii?i ^^^^1 

?1 «l^f^ <2tf^ «itc^ j ^@91 

I c?«tl ?t?, ?f? ?it? c^tsi^l^ 

^if? sn f%C3f, «ltc^; ?t? sitai f%c«[, 

?t*o ?^?j1 I 

c^t^it? 1 31191 ®t9it^?l t?t9i c^it^ii i^r«f?i 

^fk? ^t?ri ^ ‘«rtf^t9i (^4 fBaj) 

??j3fr^t?—‘«( 5 ’I' '«it’?t?~-<(1ii«f ,* «ii?*s Wl ^^r® 

?f3 ^i:;^ % I 

C5|t9itfetll ‘T #1^ ®t*{ 

♦(%?—tl ?t3? k*\ ^ ®tf?si ci%? ®tf^ fif?^ 

3ft9tn ^1 ftc^ c55f^?l1 *iUl^ I e-hfel 

>i>rtsi 3fC9i? 5t*i «<i^ <3^ ^C9|^ *nw <fl’? tai^ ?^c? 1 

‘9i' ^«ri ('it ^x fBai) cw^i c?, 

*9! 5 * I f^cin Btc’i? ?tail 

?t?1. ‘91’ ^t?1 ^in^\ (BfX9|5) ’ifil^ltt*! ?^?} '5l<^«. ‘91* 

Ttcsi? ^♦n?, CTtcfe? ^♦l? istftsi ^ *tf^1t*t? ^t>1 

5t*t I ^ 01^}^ wcl^ ’IW—(^ ^t?«l vi^:~-®t%si? 

‘^1 ?’ c?ti^ ^ w*i I K9|, 

^»prtsi c*ii9ii ^’?t5Ri ’i?»'ic?? I 



H 

c*rMl sj’trw ^ oitf^OT 9ii^ jw5»i 

^prrtitcii^ ^ft5i fs^whi «{9ifet's tt^i 

CTT»I1 t;^’! 

«rtf^ I 

(ptW ^finil %»! *if^^ ^3?tc*r^ 1^»i^-c^t«ifel 

^1% ^flul 

^5 <£i*m c»Pi^8 Tt^«i w: ^^^1 *f?."»lc^ 

i2lf% I 

’ipip |5 r:^ 1«1 8fOT^ 

5(1«ft^t^ ^1 ^ 

f5«tfel » ^Ftsi, «ft5i?j (TTf^rhi ^tl: 

5tc^?i C5t^ lii^' ^srhi i 

^^91 c*f^1 I 

^]t<Ttc?i c^tst c^tii's w^ <2t*»n 'Siliw at ttf^^ 
w<^ ntf^i ^u w.m ^’’5^?ii (?ii5ii 'st^'i^iii fwc^ i isi^x Bf9!^it^ ^tf^ni f^m 
cwf^"® ^n, C*l#l Cf\W ^’^HJTl >1?^^ f?s ^11 ■ ■*^^"ncil 

^3^ '?S<5?|'*f«l 5|f^Ta1 3^^ \ t£l^ ^1^1 i?rt^1 C>1, C»ll3ltt 

c^u n^'\^ m] 1%?:^ sil, 

of\ fmz^ TO I 

«q^ JT^?1 C^. «f^ ^ '»l«l'9 

2^^^, ^ *i?;"»lc^?i istf® <511^^ ^^c‘3; c»rf^»i «i1^l 

(?ii ^ 5DWr!r 5’^ n*ftcflf!i ^ic<il~^^lc«!?i »i?c^t9int*(3i 

« ^c? «ii^fei ‘fsit^??i’ nf^tc^ ^1 5lt^ *5l^^1 ^ c^u 

5rt—c<t5f 51^11 «fc?it«f5i ^n I 

arte <n^ c^, <5t»prr^ ^wsi ^t^l «rt^^*i ^ 

^sr 5^^, «P!, tm '^1 ^ i 

%^t\x ^f^?i c«rt«( ^c-i-Nsr Jti— 

c«pi-^f^?i 5r c ^; 

'sit’lir WM |c& 



CT -^tni! 

«it^t“r ’It’ic? ■ 
m\^; 

C<2tTSl“5l^^ C5^ ’q'W 

I 

^t^c^.'s’tni 
'sH^rtc?; 
ti^ic^ 5|'C»I ^^c*i 

( <JW^ ^’^\^ ) 


^t5»5?-'5(^i»ra ^«n 


<2t^t^ "Sitc^, ^t^tc^ra siWT i c^i^i 

«f%itci; '3t5tr^ c>i^ 'srt^tci i 

nm I %\^n "ttftf^^ ^ 'Blf^ 'siil; ^f.n ft, Wt 

«srt*!^ <m^ Ik I 

«af^ ^ ;—^t^tc»t-*rt^ti:^, 5it5i?r-'S 

^ ^KSTtVl, mt <m ^tf^tCi^ I 

c^t5i« "spBt^ «i«ft« ^iw\, 'siwt^ cfi^ «nit^ «fW*i 

1 «(tiit?i '«rr1% w %i ^irt??^» 

^^Rfi <ii^-cVtf^^ ^ aFC^l ^1 

4^? TO ‘f f^* ; 'src^ TO 'TOti 's 

?IOT I ^<(lt^ I 

cwc»r^i wTO<«rtc'5 c*f^i ^n ct, ^t0»t^ mh 

€* 

«rc^ ^rtrt? 's ’«pkiits ®lc?! ?it«fj 'S Tt«f^9l 9it« ^fwtfi»i i 1^ 



^ s[*?i ^^?rt'9itc^ I 

^ c^, ^ 

4^*v c»tc^ fef^iii ^t?i I mm?s «sit?i «q^ ^^11 mi 

^tftfc's »w*it^ «l^l%ii t^?i Ji#5 %i—^<l<^ msr^ i 

5i«^3 itcn 5rr^ j 

'Sitftntfif "is/aj I iay-i^^C^ ^m.i 

^t^T ^ic^N %1. I^c^ ms? h1c??t f^tfl^n 

f^«i »it^i?iT <st)^*i =5iti mf^i mto 

^ f^iti ^tBfj '5if«i^t?i I *\M ^t^t?J mtfif^ ^?i« 

^1; citit^ ^^^1 

apc^ilaf^^ 'sjc^im it'S^I ^(t!i i (?j-«ftf% 

ci <rN1 I 

5|<5,^ ^-sji ^t®ii ‘Stf cq^ c^t^ rntlm 'sit^ft^i \ 

<i)i^'(?i ^m c^si fi'^f^^tl t i5«(-i^5F 

<^irf’ti I f^% ^ ?itsfj cf\ <ftf^ 

I u^n «2itc*t^ qftcn^ ; ^nn c?i?i iaM-5i<5.^» 

'^ciisi car^ i ^sitfirc's «2tf 

mU ; 5»t^ rntfi^itfi^i i 

^5<j %m 'siffiTii fqiti 

I 'sisftlliJ ^ 1 b^ fs^t^ I aRsi 

^ ^^Titr^s! c^i, ci^ itn^ 

511 i iii*N >53 '®it^tc^^ '«iti5^ I 

tsrt^oni ^t^tn mfil? 4m ift^i ^ I apt^i m^it5i 

mf^ M ^^ntf^jmttlfwiim wtni ^ 
mtmtci 4m 4i|mci a ^Bii ’srhit^ cii 

l^i, i^5i mfk^ i 4^ imi ^iBii5i- 

SN i^f5w:<^ mftintcwsi i -* 

c^prI c^5R^ m^m ^fvi?f 



5»l ^’Rltsf 

f%^ <£ff^ I lij^ ^5ritfl s^cini 

'•rrR’jjRi 

5^*^ c?!i% w ^ ^t^tg 1^ 

fggg*i c?«5i >i^g sicf i w cgt^si ^ *i^c5ni «f5iJ ftg gc^ ^g- 
gtstg ’upg ^fg^i, c»ifw5i gtgl '«iwg^ j 

ntg^ gpcg HWf ^fi^^tai ^t^cgs 

^fgi:« i ^t5tg "ttflfg^ gl c^g^i 

^^U I «fg> ^^itlg 

c^^-nt^'s gcw-^-511'® ^f?i^l gfi^gl (?? ^t^tg <ag* 

■« ^rt^ifji^ ’i*^^ ’ttg i ^igg 

^ isrgt^^ ^*i»i*^-^^ I ^its’it^ g^gFt«i ^^igt ^gl ^fiw- 

c®t^ ^<1^ "ftllfg^ gc?! i gt^g ^iRligtg 'sififsy <i^?i i 

^ *tt«gi gtg, gt?^gc'Q'« ^tgi ’itsgl i 

^tgttgg ^«rcgg fg*i^-^^t3itfgg g^fecgc-rg *^1 gsfgcgi cg*r gjVt gtg i 
cg^tc^ig ^Ig^Mcgs cg^g^ ^^-*ttgi 'sit^fg g^fggl ^gggtgg g'fgc^ gf^gi 
^gg fg*tt?i ■, cg^ ^gg gfe^ 'srats 's?3p'sr^isf« fg^tt^i i cgg^tt^g 
«?)gsfig (2}^fl^^ ^gs1g cg%gi gig i 

^gtf^gil^g ^ gc«r «2|'^ aFglggtt»t 's i 

«rtfgc'3 ^»f5tg g^ gl tl«f ^i1; cajcg ggt*i ^t^ig « ftwg 'sitfg'^tg 
^gcgcgg ^<ig'8 ^,Tg «st®1g cggi i «?tg’i«i ^«igallfl ^^gl g^ensi^l^ 

^ I ^81« g)5f*»Rj gt^cgg g's ^ ’ifggg gcgi «ifg^ ■«glf^t«i 

oigt ^Ig^ig gt^gi^ fgr® ^ ^ 'srfgttg ^tgttgg g^Mt^ i ^gi- 

t®gi1%g ^%gg ^wg ^Ij^tg aigf|5 tgc>gg gjt^itg i 

apcg g59| Tff^^ taj^^ gjggtg «i1gw^ i <flgt eg ^Icgg 
«ffg«jj^ g^, ^tgtgl *ttfg*i1f^g gfg^ fgirfl g^c^ ’itfg*! ^gt 
gsw ^tgtegg apcgtuf^g f^g«st g^8f i ^g» g^g wg ’T* g=R ^gl 
g^gtg ^ ^intgr %i; ‘gg? gtgtgl ^ f^g-gitcig ggpi fgegteg gwg< g^ 
^tgl f«pglgi ^^wai gff^ « «itg ^gtegg ^^gflfg^titgcgg gcgi c^g wg 
gi ’ifgg^ g^ i 

fgp^ gt^g e^gg g^^ngtit gir® g^g gi i ^tglnp »itg ^ ^egg ^*ig 



41^ c*i fif«r ^fi 

W^i ^H. mm^ ill wTm cn- «tt*t«'fti 

’*itaRf, I obW 

i^rft^'s ^\^im ♦!« ^iNs \ c^i 5i^ 

*itw tr?t^9tfl«'i; ^t^*t ^wsn 

sif^C'ia 5Tf^^1 « ^f%?l fk^tH 5tr?l n\^ 5tf^ ^Z!9 efsit^i ^t^i f w 

^i1 • i 

c^sfi <s\^^n %t>j ’«rcii^ 

*ff«« f??i i c^t!^ <M^f^ ^tiiii c^ 

%i, ^r^i fn iitt I 

«l|^ iic^ C^ fk^, \ c^ ■5‘^^tc*l?l ^'9 

'5|t<1^1 'SiCil^ f^Sl I ^ fl9| ill ; 

^^t«fi, ’I'S m *49firini ^{^911, 

!3t*l C^’^C^lWR cm^ f^9! f^9i ^fii?rt 1^51^ 3p%t 

®t3^tc*f^ 6*$c9rliitf^ 9ttait«^twc^ra m «l^«i i 9i{% 55ttfini ^ 

5l1 ; ^*f 'Sltf^l^ll ^f|9l I c^f^il c^ mm 

9 <11(^91, C»I^f^il (?I >|^9| ’I-Ptrs c^fii^i 

5^^9i I ^fa^i m 'si^t^cv 

?Ff^ I wm "|3P 3lt«t ; ^ICil'V 'aWR^rt 

I ^I'oi'^tn I 

^f^?itli c^ 9i^tJi I ^5t?f <8it* 

crisis ^«ii <2tt^ ®rc^ iit^ I tilts f^i:ii?i ^itut fk <ii^^ii^ c«R 

f% 51|5| ? 

iitjw ^ «r^?rc5 tst^tis l^?i^ iii^ I, *jf;«iiHi (?h^ (Pieisto- 

cene age)-t£i^ n^ 3it5|C^?l fs^ ’119111 I ’It^^l-^tRIll 

#1^ ’itf’^c^r^ 9 ^Rsi'rtpr ^wi ^ f|5i ill I ^tc*f!i ^t^-¥c?iti5 

^ 1 ' . - . 

’SfWa c^t*( tii^fiJ iit9i ifMl% ^ iil^ I »i^: ’sitf^iitsw 

^C9|?i *21:1^11 ii?Rtiic?^ c»itf^»i«f9ll i f^-(£|9ic?iii m ^%»i 

^fw;cat^ii ^ f^tf^; x^ll- 

^%tf4ii, «iw 9irt^tc«r 9Rt|fii^ 9 ^fe^itstsr^ iiW^ 

- ■ .— -■* . -t—' 


• Descent of M«d—D arwin. 




I (?^ tsrsifi’^Ftrs!/ 

^^■^551 ^ C^rt^l ♦tt^?ltCf J C^S! ’jpftgl 'Sltw I 

^i?i-‘^’'« '«ic^’Fl ^31^; jcn^ 'si^ 

♦fts l^^rc’i ‘sit??^’ 5^^—^’55t^ I 

(fl<»l5i 'Bitf^''^ 11 c'f’^'C^cw « ^t?i-c^c*r ?^’=5 

4 

>!?f5iajc«l 'eit^fai^ f^f%5 ^ I 

'5ltfwC^ I 'St^t^ »ftftt^^ 51?! ^’9 

^{551 i ^t?t?l ^-^51 I <^% 

PI "It^^ I *1!%!^ I 

f% ^^?ltcf, ^1 ^\ !2tf'®lf^c<£t® ? 'SICJ^^ 

f^^?I I ^fwc^ w S||^?I ^51 

CHIC'S ^tfl^ ^t"Pf (CO2) 

(M^ PI. ^®t^tP$ ^51 <il!:?( 5rl 1 'sitf^Tii at?j«i 

t^*if5i ^fm s <siK\^ ^tft?i 

(Carbohydrates) a?! 1 ^t^t?l 

Chlorophyl ^rtW —?lt?1 

* ^<«.<13( I i?f*Itsi 

I C51« ^i:"n?i ^<fj 9 ^aiC^ 5^t^1 

^f?l?i1 «il^*N t2t«(t^^ 'sit^t?!—Nitrogenous ;ff?[Itt^—(St*rt^ cn ^*1 ’itot*! 

I ^%*ni \%VB <11^ 1 ^1 w.*\'^\ ^I’l's 

•st'sj^ <11*1 I 

C*f^ f^^t^?tt<IC5i3| ’Rl ^^C'5 fiPl1#t ^fl?ltiw I 

ti|^ »£t»ICTl »R5l I Oi^ ^tfsRil ?lti5, ’INiJ, 

^ J ^Its, Plt^, 

0^^ ^toci 1 f^C?I C^tl (Berry) 

Paleo-botany «2l^C^ ^Its^l I 

m ^i^-af5K^ ^ ^<I ^Tm 1^ I^lf^tcf^i—The 

variety of fruits is almost as great as flowers, and must be considered an 

t It 1b the warmer region of the Old World that the best scientific evidence leads us to 
look for man’s origin, and the rest of the earth could have been peopled only through the 
gradual dispenio%of mankiodr—Origin of American Indian Hrdlicka. 
e Ho^moglobin, 



important factor in the success of Angiosperms as well as one of the 

prime benefits to humanity. It seems more than a coincidence that 

the evolution of a group of plants...in which, as in some of cereals, 

30 per cent of the total weight of the plant is stored as elaborated food 

in seed, should have been contemporaneous with the evolution of the 

warm-blooded animals. At any rate it seems certain that human civiU- 
* 

zation could not have evolved but for the evolution of this plant 
phylum.* 

«tt5i ^ 

^^^5 Sti I J QP9 (J^^ 

<51^^ 1 

C^tl, 51%, 5Ji:5l «Stt^ 

1 <£m % wn cwn \ 

'9C?i=i (Owen) ®338i:^ 5i'^^ar-'5i«(Tlc?i’ii :— 

•'One other conclusion may be drawn from a general retrospect 
of the mutation of forms of fishes at different epochs of the earth's 
history—.viz., that those species, such as the nutritious cod, the savoury 
herring, the richflavoured salmon, and the succulent turbot^ have 
greatly predominated at the period immediately preceding and 
accompanying the advent of man, and they have superseded species 
which, to judge by the bony Garpikes, were much less fitted to afford 
mankind a sapid and wholesome food f 

C515f*5ltt51 51CTOtg( ;Rt^l C51%t 5rt31P!?l 

I 

"T® *1^ ti%i «nrt-w c5i 

* Paleo-botany—Berry 
t Pal«ontolofy.—Owen p isi. 



# w:*\ f^fiwi ^ ^t^^l c’W'Sttfrw w 

^ c*m-»i’!c^^ ii^-«si2?^«f #111 trat^ '9^ « 

'srr^ «itf^^ I 5ift «j‘9lc?i aK^i i 

^si*'»lt^«l1 ’FS^'-rs^lil »lTt5l^1 « fv 1^^*®, 15t^1 '^^1 \ 

^^^^ c^ii, ^ttec^ ntt^^ 1 ' *t#®- 

»p^tw srt^ i ^t9 »it=it^ I ^ ^ ^’F ^ *jt^i 

c^ *t^9i «f%tff»ii ’$t>^tc*r^ w.*\ 

CSlflt^i:? I *l ^»—(?R ^tfW’tCT 

«W ^tt^?tt^»l 1 '^f^flf 't^' <11^15 »nr^ ; ^t'S 'srtfifC^ 

; ^u^ "Sltft^l 5!f«i»^ "tf^ 

^ntc? *« '9 Petrolium-cf|!| §*(?| 

T%wi c3Tt5-'5t3[rf^ *ft^9 «rt^ ^n 

Tt^?i '^\ \ ^5R 'Sltf^^ll ^tm ?ljw 

«il^?|t*1 '«IR^ C1[^ 9fW 9 51^^ f%51 USIT^ ^mtc^ 

aiJi >it<V I ^ ^ 59i-»t5itf?i wi^ ^^stfw 

; ^'® ^T’ft*!, *\9^ 9 C^J’N 5lt9r31«Sfl I 

^»rc?( ^ ^R-’R^ ^t^tC^F ^•ITtU I '»lf^, Wtf^ 

CW^’H ^ ^fiic^c^ I ^Rt?l 'Sllwl^tfl I c>!9 

5rsTit*rfii 

w; II 

( (R-NI ) ^CR «lt«, ®t?? 9^^ 

R®1 m 5t5| ^n ^ «rt^ II 

. «rfc5, ^tc;in w cf«il ^\ '^U^. 

Jisrsi ^*ni i 3ic3|5i «2rstc^^ 

«2ttf »tf^ ^5R I ^^1^1 CTO ’ll’api'WlI 

^ ^1 'BitCf—’F^I "Tf^ ^^iitsi 

^l^r® v£i^i5?i ^^9 c*i nt^^—c’Rsi 's pifro i 



•« f^ 1 iP 8 I ^nrf 

»(f%^ *Wit5| Wic?i I >roT^ c«ii'^^ "R) *(«1^ 5to 

I ^ ^t^, «w ^fm c»it*r *i}^^ ; 

^ 5d, 5rt;—‘C5i»ii f^ 5 ic^ ^st% 

«frf^C^ ^51% (3! C*1 ‘fl^ 

«f*fi 01 fV 1 ? 

5it=^^ «f«s(s «i55nrc^?f >10^155 c’iftft?! 5?t^; c^t«( ?^i '»rtoil 

—cn ^f?l05 

^11 *lf^*rt>i c^ ’rtc'ii ? f^tsi 

f^1— 

"srfpi >sm c*l^ I 


f^“N»t »t^lft?I CW*( '8 

( ) 

« 

^*lTt*t^ 5C|r*tt»0tTI 

«i«atoi ^l>nii »it«f1ii*t^c^ c»r*f's?^ts! '« 

I ^ c«ff^^ csh 

«ii^r ^Pa cw"f'« mi 

I 

m 

(^) ef'? 3fC^. ^ 10 ?—C^’I 



< 

% 

c^, «f?ic^ii 51WJ 

f^^?J m^XTf ftfc^ftc'iros System of 

reference ^1 1^ ) oj^t 'S|*ic?l?r ef’t^C^ C^9|-jf"p{3i ^fi|?il ai^«i ^pfn^rTtr ’iC’sp 

(^) f?lf%!I Bf5tc^:jt «2tC^K^H *J^5^ 

^1 c^’t »i^s! 

♦ff^^t*! ^31 [gll 

srff^m cifRid «2ic^^ 'sitC3it^#ii?i c^ '^* ’ifiif^^ i 

^5t'S (2tff*i«(t5i I <^1^ “^tcsitc^^ all-f^w^r 

(Principle of Constancy of the Velocity of Light) j 

'Slt^ill C*ff^ C^, ^ CW»l 

(^tftn'ti I c*i 51^51 

StC^RI *ct\* 

#n I 

(’I) ^I'hi'tl 1 ®lc3|?i ^\z^ «ii^t 

(^^c*jT c*f?:*r^ di<(« vptcif!? ?it>(- 

?P@| ^1 c*f^1 c*l, CT*t 

'5i’lf?iu C3i*f ^ftJl 

»lt^V 'Sll^til^l C’P^?! ^t^-wtc^il 'Sltc’lf^^ C^C5|?l ( 

tiRt ;^-f5[?!:*i«F c^c9in ('^^-tfiii) i 

^tc3it5^l ^f^ta %4 c»f»f <ira3it^'*2t‘tt^ 

fVl '2rcat«f5i I 

c?»f'« <lf%^t*i-«J*it3?r 

4 

^ ^ta c?(—<4^ fsim^ f^mc^ 

f^a faca^srl ^i"*?*!' «ifa^ta af^tcf i ^^att 



ciff.Ji«*fc^ (M i5^?i ^^ai ^T?nii c«i 

^ «f9t^wcn ^«r1 

^9 (?i c»ft“{^ ^ <2rc^r«i5t, cwmc^ at^*i i 

3 II *$t^t?l CW? «!|^t ^C«|6i 

’«infir^ ^ t^t?J *1^91 c^ih ^C^l rigid 

^i5c« ^tl^?! )—^£1^*1 ^|^C^3l I c^ c^m ^ 

09 I 1 ^tstn C^?5C«1 fil^«l >11*0 ^Isprt^l 

I CTft*Ri cwm^ V 11 c^'S ^C5i 1 

3rl^ 

{^?OTWC*1 ^1 39^-t^9C^W^C^ ^tt I CWC-ril (?l 

C^'Ns <£1^^1 fe^C^ uq^‘. ^C?! f^c«ni Cff^fetC^I ’Sr ;gl| 

^1 f51<CHtC*ifC*gi (origin) sm I 

f^f%?l f^C^ ’2f>irf^^ J!?3J 5HIJ l^C'3 ^l|*^C^1f W^t®l ’Ffsirl 

; ‘flTs ^^t?rl C^ fwc^ «2fntf^’5, 

's (X5i«|^'| ‘^» *%* *’}\*' ) 

ii5C^ 31^*1 ^fti?i 1 15 ^^ ^t^si c<rf|r3 ^ f%;^‘ 

^5t»l?I «ij^ *1t>!aiC’?l^ *ltl^'l ‘«l* « *^*) 

f^?|(*l*l I t£I^ ^ 3[lt?l C«P(>^^ 

I *35^1 wi5i ^9 5 I 1 (‘^’) 

^f?ic^ I f^ii^l c«rc*(^ 5Fti5iii niv '85<t<^ '^’'«!' '«?* 

V8 •?(*—c£i^ 5tfil^t ’ItCfTil ’lf^5lt*l ^fifl I 

’4)^?|fc*1 'CltC’tf^’T' m-m «2tc^ic^^ CQT C®rt^-^fl^ 

^ ^tini 9i^?ii fsicsfc^* fsic^n c^r»f f^?i iqtc’i 

w ai^^i *ttfiic5? \ iglt^ ^c«ni 

c»f»t:’«F 1^?j »i^C9i^ 'sinf^^ c^’t“>i"^ ;gtl 

^ 0f^9 ^ I *FC5i cir?:*H?i »tc»ni 

cfim <2t>itf^^ spti^ni cw^ 

31^3 ^1m aprt^t^ f^?5 <fl^ »i^9| 



' ^tt ‘ 2 f^t^ ^m^^ ?FflC^ I 

cirpm TO ‘^* *<r’ ‘^i* V c*fpH *^' < 21 ^% 

^r?t f^wif ^51^ mx <£rt^c^^ «2rr« fwijij Ttc^ 

^f% ll%t?S[ I <lf%'«f91 <11^^ CT^tCiRT 

^flp5 1 TO (?i ^^5iti>tc^ ^ cwi*r?i 
^ift^ Tta, ^ c*fc«tii ^ ^ 1 ^ 

or*! « ^tc«ra *tw *it*rt^«i 

<i)^; *<4^11’" ^^ 1 ?ircr(^ ^ 

a^t^ «*«(’ fi^ TO ’pc«lc^^ Bfs 1^®Ri 'sjf^ '*1^ I 

^fw ‘^’ ■#tfet^ ‘9|’ «st?i at^rl 

^PJ ^t^l fb 1 ^« »«l, TO ^ ftTO^ 

S(^ •Wc'sa ^ 1 ^ 1 ^ 

IB? 5 ’^ ^9l ; f?« a-N ^t^ta Tm *?' tB?Btt:¥ •i)^? 

t^?r *?1' fB?i>tc^^ TO 5t^«i ^cn 

f^’i«i '^f^ca *tl%^ I ntc^m ’itPt *?’ fBc??i *ltaa?i ^ ‘^’ ‘^i* 

's ‘»i* ‘^ 1 ’ tBt??i *}tif3Ri ‘^r ‘<IV s ‘ifl’ ^ 11 , 

TO C*fP^ 9 ^tpsi '«’ ‘«|’ *if' '« '31* <5l^t ‘SltC^^ CTO ■« 

‘®1’ *Hy «'»!i’ <*rt*rs^l?i f^f^l ’^fe^rtu <srt^ 1 

at5i.»fsi 0)^ ^ItC’lH ^It’t^ll^ i TO 

^f^lUl ^It’t nsits^ ?%1 ^^5tK TO 

%^tc*f?| <i|?^t5rtc? irfCTil ^f’lc^, »tc^?l ?F 1|1 ;— 

5'^l5fl ?i>-?c9i?i ait^tPli^ *lt*faic^^ nfB>it*i 

7\-^v\ *J< Slt3rt?l rigid # 1 ^ ?l|5l1 ?fBP5 I «2|^TO «lc^i? a^i 

^t?tll Cif’tai'^tC^ <s\mw ^^^\H ’ll5i-f^t^«t *irtac^ i 

?TO l^fn'®*'^ ’rtJfpiglcaa *ffB5it*iCT 
—cfU I c^fcnn <itc?a ^fB^t*i >iTO c^ alt^ ^i^psa 
*(tca —^1 <si^ f^3i ■ ^ ?tc?i9 m\ TO} a^TOa 

c^ (^tCTO t%a *itca. ?» 

«ltTO5i I 

ft(%a '^TO TOT C^PT?! TO*ltsi.?^5-^ fsi^^tPR^f at^ 
'®taiaapia >* '9*a* aftcsi 1 BI?a ?faal 9j^al '?a* ^a'a&ta ♦itaTO 
c»i^ai*i ^t^ta cTOa ‘?f «‘ai’ ^tcq TOsi ?faai 



I ^ *iw ^«fi ; c^^ s^i, ’smn 

circn?i ^ C¥t5i« iHft fec^n j 

cfl^t ic^i-ettl^t^ Mi 15 ^ 

«ltcv, ?[^'f^*li:*l <stcw 3lli C*I^ <2t*I1% 

ntc^ra ; c^i^us’i ^1’ ^^\9 

®iPRI »Plt^ l *lfi«^tt<1?l ^5!l»l c^ 

®ft*l?’inpitc’l^ ^»11I >l^t»[ ('«1<T<^ ^^1 C*fC»ni 

H\^-9t^ « 5^^ )—4^*1 ^!?*lt5l ^tia«l I 

iiii^ii*i ^1 *ttci c^ ^tm m ^’51 ^5i— 

‘^» f5|%^ ^C91 —i 'Sjtt’ffi^!^ C^^-Il'»ffi ispi «, 

uti’!?! cnm 

‘■ 4 ' l6i*l>i ^t«stii wi?! ‘^1* ^tc*® *-^r 5f9i?!i c’l^i I «4»’?ii*t m 

^f^'S ^{iic^ c^i, «rl5^c5 cfcn?i ^j^*f(^r 

^I5?itc5 ‘^* «‘^ 1 * ’^tz^, ??iiiitt orc«t?f 
sjn*rt5i '^1 <tf i <2ic^j^ l^?i kfm\ ^ 

’«;t^«Ft3. ^%tc5; jf®! i2rc^ic^?i >f»i^ ^ 

^jfc^in 51^ f^-i’frst^^i c^fk^■H c^, c’q-’Uftc^?! Mi , 

isrtc^^ c«i 

<stir.^?l WH ^!5c^Cf ^ l ’iJfNSl ^ ^ 

<it?i*tl »i^l c^’t VI 3fl j f^% ^^tuv 
c^5t'>i*M« f^ii t%!i t^»i ^»it^f^wn 

m ^ 1 —Vi 5111 

®trsRi «r’ic® »itttc<^ Mi ('si^r^r^tcq^ c^wa ‘spi’'«ffe?* 

5’l>hl 5K<(I I «tcaRI ’IW k^\ ^Il’tf? I ‘iTtW?! 

^ «tll5l ®tf‘^’ tfw 

•m 

M^tc^ A^t^ ^rtf^^i. « 2 tt^tc¥ (^em 

cv^'9 'Vf^\ t55?c^) tlcii ^c?i‘^1* 5i^C'® mfilw; 

(?li:^ vm <swc3rt^ ®^=i ’^i®!! ^f^nii 

"ntc^ni ^csi c^t5i »ic«ir^‘^jT« 5^11 JSFt^t, wtRfippwf 

'^fmi ‘^1 <I1' ( «I«W1 wtM) 

4t^*i *\^fm; ^ ^f»nit^ mn ¥Ric® 1 



cwf^ 

<m, ^?t?j ‘^’«‘^1’, «ttc^?i if’lcsii c^i^ c^tsi^cspi 1^5t 

5T^ ^ I iitcsra «i<r««rc*i W? a, ^t^t?i cicti 

»5[9i— *7f '««ii’ 

«f5|C55^ 'S ♦ftcij, iit^ 

c’l, -iTtcsni cf^ic'®?! ‘^1 ^1' ^«ft<fet?i Mi ''®ti?tii ^‘i\lM ^'^'•\; 

?)r.^ c*n^t^ ‘^1 n\* I 

^^5*11? ( 2 M C\ ^ •'8 «ll' fs|5T ^•— 

^t^i f ^ r?i?i ^it’i cwc*!^ '■*?’«‘^’ 

^r?in1 f^csf?! 5ts?*i i ^1C5i^ <ii^ 

^^'8 <it^ mt «itf%i:^ <ltr?i sri ^Vs 

^ti5t?! fiisi^ ^fgc^c^—{£i’?ii^ f»iwtc!5« ^iti::^ 5fl I f^ 

^fir ^|5« ('sisft^^ «!’ >5s ), '®C5| 111 ^ 

I ‘SW C’ltsjRt’t 

i 5^^«<i ?;c?iii 

n*«i ^t^“ll^ I "SRt^sifert^i ’fl^t<fi^tc^ t%l^ ■^f^nl^ 

(StC^I^ «f’ic^^ ’IC’f 5l^»lt^f^^'5t?l ^V9S\ I 5^1 

circ^Ri ^’^1 <2r®j'»f I ^w^*\ l6t^3 

5*i?t?i T(tf^^1 <^* *1^*1 8 >i^c5i?i >1^51 

»lt«(t?l«l 3l?*l ^1 '®l'*N 

Ttc^ra ^t»[1 !— 

^?rt ^t’^, f^9i (?itc*i3 —*’*?*'® *^’ St’^tc^ ) ^ 

<2t'gi^ I •’F' f^tiT nt^ ^fitai^ 

‘STSI’F ; v£l^? >IC9r ^Z9f C*ff*Hl1 <2f5I’P ^ 

f5i^^«i \ ’fi:^ 1%i^1 ’nf? ^tw?i fWtn ( 

I?T?, f^^?l f^l^i^tc^ ■?lt^ •sr^I’F 

~ c»rc^'« ♦fni I fRcafU 5lf«i >nt 

’iw, i5W?i »i*v«Ft^c*t 5l^*i ^1 I 

^sil 5’i>t^ ^tc»!?j *tf^f^^ Vi, ’sM 

mK\^ ^ 



^ ^tw fwiii '^tti »«rtf^, 

^ 5% sm I »pc»i, 

‘jTsWt^ii^ fsicst^cn *\\vn :— 

C^9 ^-STO CiPt5I« ^ 5R:«ff *if^ ^?R»I?l ^ 1 c*t 

'If' <ii^fel 3 I 1 ^f^ cwt^c^ *it5f c^, 

w:^- ‘»i* f^^*i ^ igfel 

W 

c^, ^^tc*ni ^iz^n ^r>i’=*i- ‘'if^r^'®; 'il'^•^ c^ cm.^ ^ st^ 

^fl5l?l ^I^*(t3^ ( ^1 '«1’ ) <£1^ v\^\^ Cf\ C’PC^J ^ 

^filTlI ’ipf^c^si 1 

»J3l^t5lf^^t?l ^W 'Sif?!^ (ft^Pt^t ^^1 ’Itc^l I sicsf 

T51 ‘^’ « ‘9l» l5C3?if !l?p ‘ 2 t^ 1 ^ 

Tf^c^c^ I ^9ii Tl^, »rt5^t^i-5t5C*tfi I 

C^C^ 'S^K^ ?lf^ ^ 5 *^ *e 

■fltc^l? Sltc*t '*?' ^f’tcis 

^ i ?it^ Il’ich'S 

^ ^5ft? fl«P JlUl^ 3jlt ^• 

^11 fti5-^f^ orl^c^ CT, 

( ^ '*1' cnc^'^ 'SltC9t*<1C?l ) 

'*f’ CJR^F'® 'SltC’t-’lt?^ ) is^\ I 

^T^t^C5f?i ^c’F, ^^1 

^tc^Ri <m\ TOtsif^T^tu i]tm\ I £% f^nit’iw cw*t 51^ c^^*r 

^iFC?nj« ’ff?t^r5j^c‘t?i ^w I * 2 f:#l^ 

^ fl^Wf 5 ‘^l 1 ^\z*\?if^ W’l-jfMsf f^f^ 2 ! 'Siz^^ nht «f’K^tc^ 

i^?i 'srtc'iti:^^ Rr*p^ ^v\ «ttc^ ( 

finR^tcT af^trs < 2 rc’ 8 rt«fj ^twn 

jft'wr f5ic^»t i f^ani «’l-»i’*'l5 w*\ T«5fl 

'«rtwt^f^9 '5ilT:*if«PF^1 >i^*\t^f^- 

>!?Wl%t '8 f^fldi ^lui I . .- 

^t^lw cafjlfsf^’W 



tT ■ «(?f% 

1 

^ul ^tt9»tnf?i c^c^m istf^»fli, 

^^9 I 

Rfeiii 5%rcf? f% ^t,—iStn «rc^«R ^n 5it^ I 

«iKc<ff? Jilt c^i, ^•irH J2ii:?(?i f?ifl <9'^*^ 

«(tii*tt§tc^t ^tRr® fi] wti 

f^»r »ftt^ti «Shii*f ^8|Jit?i jsrf^^is ^f?ifi 'sit^^ttcsiii 

^tc»!?i >fwrttc^ <9^ <2if%*ft«r^ i 

lilt ’I'Wl ^ntc?i «t 9 ^t’ 1^ ^’i>l ^t^i 

«rf?ts, ^tsi f^cflrii < ^5r5?i ^•!|m ‘^i <ii’ 

5itni ^t^—tfl ’itHic^ I 

^1^51 orft^t’^i 9f^tt?ii ^ft^itc^ I fiic«f^ 

CTt=^9 5d ; ^u-t? «t9|tt9 

3l*\\ *if??rl ^r?i I f%i ^tc^it ^- 

<lt?l*|ttl 5lf«H ^fil^l W^ll ’FW, 

'«l*1^t*11l «!’tr5?l ^»l^I f^?|f<1«l 

I '«it9tii 5?it^?i <(t!i*it^t« 

( *n*) «T^tt?i1 ?ift^ i *^if?i’rrc*t '«it?i *itii‘tttc^ 

ttfjj^ii 5111 if^c^n lii^t 

c^n*»fc#) c^ i^\ ^ct, <t glt?i w.^ 5icifl cifc*f^ ^J^*it5i 5iit— 

'Bitc^ I '9t^if^ ^*ti 5ic*(j •^\jm ^i^»(t5i^i ^ 

31^1 »itftc^jt T^w ’trc^ I cwM?i 

^ «ric^ 3^1 OTW?! I^ifea %\9\^ ^cu j »it^tc?ii 

^^cw3 5itfn^ 9 *rtf tc^ ^^Tc*r?i 93 ^ 5 ^ ^rrl^ni ^c^t 

w\zm mnu *itc^ 1 «itt5^ttc5i?i ^m, t?it55t 

»Pl»lt5(ft9r^?( <(t^*lttl f%f^f|5i i nff5l-H-^fti CWC"RI wmi 5i1—tilt 

'■i^*itc5i?i c^u iitt I 

«l1c»rtc^?l ^t%!| ;^fil 5l'9'»r <2t^K^ll Jil^tl Wtf)^^¥) 

cw^ jsttu ^r’tr®, ^tsrf^ ftc® 5tc?, J9^ «r;w 

< 9 ^ t2i^9r«ts®^ c*M ^1 »ift^ mm elm’s 
f^i 5tc^ I ^t(?w <rtmt f%ji i[tes ’to; t%i 

®W3ii 3^t^ ’H’vt ^t(?ni KW n5tt5f ^t^ii «Jtc^ I f%wm »pit;f 
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cjj^ »nF»i ig^ spitH I 

f^»rt^tg ^*tt? f f%g .^c«i ff% g%tcii j 

^5lrgii f^»i ^ s^\ fsiw f^gjc*! ? 

5!^«f5i ^fwF «itf^!ii 9»^fi c<sr?M 

»ftcg; •jc^l 'Sfc^jgr -vsi^’x ^^9 

c^^JT^a I ^fa ^c»i ‘c«fi^ sfl '^1* ^rl—c^ ’^fiic^ *itca ? 

%a flea fvat^?il ^ai’t a^ta i f^i' 

^ ait’ftea. c’lc^f, ^tc^ia i 

Ttceia ^vss\ af? f^^ata aa«» fai<^*t a^ai at^c3 atca \ 
attaa ^fac® a^ea (Y afafa^ ^ca) (iia'fei It'Sl'S af% a^tcf i ala ^ata 
afaas ^tata at^*af^fetcaf mea i ^caa af^^l afa ^i^atea aa, '®ca 

(>) aaatafaa'^ta « 2 r«ia atwtiJta 'aafaaa '^faal ata (Stataas istat^ ^aa^taa a'f^' 
atfaca; ata <iia^aca af^a #i^ta ^aa^la a'^a esr^ a^laea i 
ateaa <£ima'a acai aacaaajaata at^—^si’^ca 'a’-o afal^;' ar®att 
ata ca afeai (<sie®i^ af^a #i6ta afa^ ^ata tiia'&l faf^fe acaa fa^R) isi^ia* 
afaa, ^ateaa aeai at^ a^aa aiaatafel ^ afafa^ a«al i a«ea, ala afa 
cafae^ ata ca #t^a ^aaatc^ifl aKaa ^ afat^ aaa tac'H a^fae^f, ^ta 
ata ^art^ a^faca ca, |caa af^a afa^ ^tata at"®*af^a atasfa^ ataatew j 
^ '«iaalcaa at<a^ifel afa ^cawtf® «ifa^ ai m aaa fat^ a^ea, ^ca at^-af^e^' 
ata ^ ’tfaatta W a1 ‘astl* ^faal a^a i ^aaal ( % ) aaatafaa^^ta fa^a a•^w1 
'a’Ratea, at^-af^Mca^ atiSc^ alat^fll atfaal ata af^ aai^ea faal i^l^t^a; 
‘aa*> ^ta a^c® ^aaf^ aaca ^«a af^ T^w fNt<5 a^faal ata afa cafacas at 5 
ca, ^atcaa ^a^tca ‘a* afafa® aacaa faaiata, ®ta ^^tta f%f^l 
'atfaai at®^f^tea^ it afaatea ‘calf ai a'fca i 

q^acaa ar» ^caa at^ alf "^aica caai ai ata, ®ca ^ata ^t^ta'^ia^ta 
wtacaa «fw ’«iteat^ai^a atatcai, ^aai ^teat^ a8ia aataaa^aa 

®tff®afiia atatcaj, a^ata-c^tacaa aia^i atca i ateaa vic®a 

«lc®Taf aj^^—a^a^ a%® ^aat^s caa ^aaa at a^taat^—af^a ata® 
fawa al^ faa1t«i a^® mfaca j ^aa? taat^^ii ataia *ia «iat®a ca- 

^a^ca-aNl a|^ ai caFa, atJat^a af^^' ^ata aacai caaaa fai^^ a'faca,’ 
^tcafl ^a al«a ^taiatcn ^a a^fat® ’itto i 
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sf9|i:^?i dK^j^ 

f^C«f?l 1%f^?t 9!^C^ \ *1^ ^ 

vmm fjpt^ c«(^l i ^ 5ic«ii f^w c»f«tt fv sn, 

^n\ m ^tn ^ I ‘^’ 9 *titc^?i *’^1' 

n 

cq ’qc^j wn^^ "titc^i?! ’qf^?#t^tfet^c«( (?i^ 15 %:^— 

^ I iJ'M^ Stye'S f5l?i^i «lf fsisi^N 

^tPl!l af^lC'S f% 5Tl, '5|«rt^ 

‘41 ^r jqsit^ y^C®!9 lltcsni ^ f4 ^1—-^t^l 

f^5tc^ ^ ^ I 

‘S’ltf’l f^^cq 514^ 51?<in->l^?:^ gStq 

iglt?( ^rsc^if nl5c^ *itto Jd 1 ‘#id '^4^1 ^ 1 5'^1—ij*^c4 uMitcsi 
^?!"ptc?i^ >if^ CTlR 4t?iqt?i^ 5f9ic=5 ^tf^is ^1 1 
‘q^sid:^ 4’tc^?i ^ 4 ^ <ii4^ 3q^cq?i 4f^¥! ^^1- 

f(r^c4 ‘<fl4^i’ '®i?f®q 4f^c^ ^t^s ^^^tc4 ^t^t?j c»fc*r?i <^ 14 ^- 

4^td«l^tc^ll dl4^ %U^U 4fqi?1 '^4* 

4%^ 5t%^ 1 C?tC5l '>i}4 5^1 ?—-iJ^ ;ftC?r?l c*14^l^ 

«l?fi5^ft4 44»|?1*1 4f^?(1^, ^14 ’q^sit?! f^fen :g|j CVfi s ^ 

4f?(?il m} m% ^i5tc*f<i »ic4s ^ri5 <2il4f^4 

til4^ 4f4l •StCTl’l 4 I 1 RI <qrt4 I 

^1441 44*1 glrf^cnc^?! 1^^^ <2t5TC4?l 4^1 ’lltll i d)4^ 

W? *1114 <il4^1 5rt4 ‘8 Cfl4^l 4tC9|1 ^21^14 4f^4 I '2l^]4 5’fetC4 
^151-«II14 ^4Cq^ 4’^1 4t5I ^^Rt4!:*l -SJ^*I 4t4t^ *1tC?I I ^4t4l »14- 

4rsif^4 4^j? t£i4^ { ^454*1 ) vi^^l4C*l ^*t^4 4^CK4 ; 

^t4 *9 "llt?:si? «t^J4 5*fetC4 44^ 4C4?I iil4^ »RC^ ^fe5lt4C*t 444^ I 
4C4 41^ >14C4 :^t?l 5rlt?l 4^^ <»(lf4C9|8 J»ltl4C»IC^3 >1>l>rt^ft4 

det4J4«fk4 44S1 31^1^ d*l4tsifq4 4^^t4C*1 m*\ 4nJC« ^t<(I 4^1 «ltC4 ; iil4? 

'di^ 44it>tt4 t^t4 4%t^ «2lc^r4 aril f^c4?i c*f»t « 4tc5Ri 

4?|54?l C*r»r « 4tC91^ 444 4f*14 4(441 41^4 I 

C441 C«14, 4t4 4lid 4**1C^ f5H:44 5t44 «r«IC4? ^*14 4(44l <2tC*35J4 gll 

4l4t4 C«r4 8 4tl»ra 4^ 4f44l 314 I 4t3I(2l4t4 ^14;^ *14 4f41l1 Pi 4t4t4 
4C4 C4lsi 41(4 ^I'^t f^C44 Fl^4 «{8!4'«^C4-“^4t4l »144t4f44^ 4^4 4t *(4 
*14 4l5rtt 4^'*^'«fl4^ W\^ 4l3lt4C*1 dtp 4f!1C4 t4tJ14*r 4t4l %*lf44 id 44 I 



aritu 

?i^ «itc^; f^% arlt%*fc^5 ^ <2j^i’f'?3f^ 'sitcnf^ ^ 

aril (Wl?! w:^ i^?rl 

('4? )—^t*fl I t2tc^ aflt^ 

'st^ c«[T*t?i ^ 

’iwi '»i-5i»i^ "^fiRii m ; tij^N '55’tn?!^ c*fc»r tsiM? 

^1^*1 cwf^c*® 5tc? I ■^Tt’tt^C^ f®1^ ^fil?l1^ iStC^PF 

c»rc*tii "^Ftcsiii c*r*t ^tc^ra c^th 'S w 

c*T^l cm c^, 

'Sia i (71, 5l*Ptl¥ 

c^t5i9 5Tl I '5rtc*ff^^^5rtc*r 

-« 2 tc«l^ <(t?*t 1 (concept) ^C?! i ^?t?l 

'STtClz ^tl 1 3T5I f% ?--^t^ ^^rc*® 'SlttW. 

«lt^'<l I 'Sitc^ y—Tit^tC'-f ^Iflc^tcwil m^\ «ltll I 

f^?IC^’P C^91 *|f5l5ltn(7lt’ll ; =5[®^ft '5i<ft;{ (2mt^^t3| | fBi? 

(’W*i « .^tcsi«i K9I ■, c<f»r's 

<2tc®j¥ 3lt?i <iwt«r I ^tw ffful 5r^ ^l; 

^®irt' cft*l '^1 ^tlf^tsrtsi 1 m 

®r^c® hto c^sif ^^r?i 8 ^ u^ntc? ’(pc^^ 

Oot\ ; m% ^ C^W-Wt^l 

«. 

'S 3|pg^ ^5ps f^j?ic3i?i <s\M^ I C’l :^\n ^1 

^f^^tsitai; '5W^1 '3t?t^ 5ltt J 

^’*lt'5Sf^ f%l ^551 1^ C|^K=®^ 

<7rt ■« >IC<(I ^-^?!t‘1»l^ <2fC^t«f5Wrc^ ^^9 

^««rt^f%« <l55ili5 f^^«i ofR^rT^J i (Trtfet^fS- 

’^’(It'^til ’Il’l«l ?ltf^51 wrm '«l?PRl‘l 'Sltwr^ 

—1 







(^ i) C^l?P«r^ (Chordata) 

(^■) (Protochorda) 

Balanoglossus— 

Branchial groove— 

Collar—5|5ii55i?ij si3TC»f»t 

Collar nerve tube— 

Gillslit— 

Gillpouch, atrial chamber— 
Gillpore— 

Glomerulus—iS|a3^'<8^^1 
Neuropore— 

Nuchal skeleton—’islfMfi 
Lateral septum— 

Pericardiu m— 

Pleural fold— 

Proboscis gut, stomochord—'S'QtS 

'3hQira 

Septal bars—W'Q 
Tornaria— 

Tongue bar—if« 

Trunk— 

(^) (Lirochorda, 

Tunicata) 

Appendicularia—<*rWt!?! 
Ascidiacea— 


Ascidian tadpole— 

Atrial aperture, cloacal aperture— 

Atrial siphon— 

Atrial cavity, peribranchial 
cavity— 

Branchial aperture— 

Branchial siphon— 

Branchial sac— 

Cyclomyaria— 

Dorsal tubercle— 

Dorsal lamina— 

Dorsal languet— 

Endostyle— 

Hemimyaria— 

Larvacea^— 

CEsophagus— 

Peripharyngeal band— 

Frebranchial zone— 

Stigmata— 

Subneural gland— 

Test— 

Tentacles of the prebranchial zone 
Thaliacea— 



Typhlosole— 

(’t) (Cephalochorda) 

Afferent branchial artery— 

f®5t1 *(5|^ 

Amphioxus, lancelet— 

Atriopore— 

Branchial lamella—*51 
Cerebral nerve— 

Dorsal fissure— 

Kfferent branchial artery— 

’I’n *(51^ 

Encephaloccele or cerebral 

ventricle—5{f^5t^?l 

Endostyle— 

Eye-spot— 

Giant cell— 

Gill-slit, branchial aperture— 

Gonad— 

Groove of hatschek— 

Hepatic coecum—^t^^ 

Hepatic portal vein— 

Hepatic vein—8^1 
Myomere, myotome— 

Metapleure—*1t<^ 

Nephrid ia— 

Neurocoele— 

N europore— 

Olfactory lobe—3|t*l^Tl 
Oral hood— 

Pharynx— 

Rostrum, preoral lobe— 


Subintestinal vein—f%Il 
Synapticulae— 

Tongue lamella— 

Velum— 

Ventral aorta— 

Vestibule— 

Velar tentacle— 

Wheel organ— 

( ^ 

(Craniata, vertebrata) 

Abducent— 

Acetabulum— 

Alisphenoid— 

Amphistylic—^-5, ^ ^C?tl5 
Articular— 

Autostylic skull— 

Auditory foramen—fef 
Auditory capsule— 

Aquous chamber— 

Aquous humour—U>J 
Auditory nerve— 

Auricle— 

Arachnoid— 

Basisphenoid— 

Basihyal— 

Basioccipital—'sitR 
Basibranchial— 

Blood vessal— 

Brain— 

Branchial arch—5^* 

Blood corpuscle— 




<!<«» 

Buccal cavity— 

Bulbus arteriosus— 

Cement— 

Central canal— 

Conjunctiva— 

Cornea— 

Corpus striatus— 

Ciliary process— 

Carpal— 

Cartilage bone—'tntl^’1'5 
Centrum, body— 

Ceratohyal— 

Cortex— 

Ceratobranchial—?l«0 
Cerebellum or epencephalon—'Sl^ 

Choroid— 

Cerebrum— 

Choroid plexus— 

Ciliary muscle— 

Crus cerebri— 

Cone— 

Centralia— 

Conns arteriosus— 

Centralia—'sisfl 
Chondrocranium— 

. Coracoid— 

Claricle— 

Dentine— 
i Dentary— 

Distalia— 

Dental papilla— 


Diverticulum— 

Duramater— 

Diencephalon thalamencephalon— 

Distalia— 

Dorsal fissue— 

Enamel— 

J'.namel organ— 

Kndbnlb—?i 
Ependyme— 

Epicocle—^ 

Epiotic— 

Epiphysis— 

Enteric canal— 

Ecto-ethmoid — 

Exoccipital— 

Epibranchial— 

Epihyal—?P55«f, 

E xoskeleton— 

Endoskeleton— 

Facial nerve— 

Fore brain— 

Fourth ventricle, metaccrele— 

Femur— 

Fibulare— 

Fibula— 

Frontal— 

Foramen magnum— 
Fontanelle— 

Gallbladder— 

Ganglion— 




Gasscl'ian ganglion— 

Gill— 

A 

Glossopharyngeal— 

Gustatory—^tfl 
Glenoid surface— 

Gullet— 

Grey matter— 

ITjemal ridge—^ffsR 
Haemal arch—53p 
Haemoglobin— 

Hard dentine— 

Heart— 

Hind brain—'si{%^ 
Hypoglossal— 

Hepatic portal vein— 

Wife’ll 

H umerus— 

Hyostylic skull— 

Hypobranchial— 

Hyoidean suspensorium— 

Hypohyal—*(Utr^ 
Hyomandibular, cartilage pharyn- 
gohyal— 

Hyoid arch—tap 
Ilium— 

Ischium 

Inter orbital—TsififC^t^?! 
Intermedium—3li(j9fw?t^9rt1% 
Intestine— 

I nfundibulum—^51^51 


Intermediu m— 

Jugular vein— 

Jugal— 

Mandibular arch—i?5-52F 
Mandible— 

Mandibular suspensorium— 

Labial cartilage— 

Ly mphat ic— 

Lateral ventricle— 

Lamina terminalis— 

Lens— 

Left sympathetic nerve— 

Liver— 
r.ung— 

M axilla— 

Maxillary nerve—^Rtft 
Mandibular nerve—s^'lt 
Metanephros— 

Mesonephros— 

Mesentery— 

Metencephalon or medulla 
oblongata— 

Mid-ventricle, mesocoele— 

Mid-brain, mesencephalon—'sitiTOf^, 

Muellerian duct— 

Medullary groove— 

Metatarsal—nl«mt 3 Fl, 

Mesethmoid— 

Membrane or investing bone— 
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‘lb' 


Meckel's cartilage— 

Metacarpal—■ntfWt^l, 

Nasal— 

Nervous system— 

Neurocoele— 

Neural arch— 

Neural tube— 

Neuromast-organ, lateral line 
organ— 

Neuroglia— 

Notochordal sheath— 

Notochord— 

Nostril, anterior naris— 

Opisthotic— 

Orbitosphenoid — 

Olfactory capsule—5t*rtWWiS 
Optic thalamus— 

Odontoblasts—*rC«t^<thrT CVt’I 
Oculomotor— 

Olfactory bulb, rhinencephalon— 

st*i*r© 


Olfactory ventricle, rhinocoele— 


Optic nerve— 
Ophthalmic nerve— 




Optococle— 


Optic capsule— 
Olfactory foTamen— 


Optic foramen— 

Osteocranium—TOtfe 
'■ 

Osteodentine— 

Ora senata— 

Palatine— 

Palatoquadrate cartilage— 


Parachordal—W'OtfiHt'fl 
Parietal— 
Parasphenoid— 
Pancreas— 

Pacinian corpuscle— 
Parietal organ— 
Parapineal eye— 
Pallium— 
Parencephalon— 
Pituitary body— 
Pineal body 
Epiphysis 
Pineal eye— 

Piameter—^^’8! 
Pronephros— 
Pronephric duct— 
Prosencephalon— 
Pelvic girdle—C2tt%aF 

Pectoral arch 
Shoulder girdle J 
Perichoral tube— 


j — 


Phalanges— 
Proctodeu m— 
Pharynx— 





Pharyiigobranchial— 

Postanal gut—♦ftPtWS 
Premaxilla—^C^I^sif^ 

Prosocoele, forcventricle— 
Pupil—’V^f^^ 

Pro-otic— 

Presphenoid— 

Ptetygiophone— 

Pterygoid— 

Pulmonary vein—R?l1 
Pubis— 

Quadrate— 

Radius—5lf^8(2rc^t^fi^ 

Radialc— 

Retina— 

Right sympathetic nerve— 

Rods— 

Renal portal vein— 

Redblood corpuscle— 

Rib— 

Saccus vasculosus—elf? 
Salivary gland—9it«ltslf% 
Sclerotic— 

Sinus venosus— 

Spleen— 

Spinal accessory— 

Spinal nerve— 

Suspensory ligament—716(^1 
Sympathetic nerve—^ 
Scapula— 

Sella turcica—, 

Shaft— 


Skull— 

Spinal cord— 

Squamosal— 

Sternum— 

Sternal rib— 

Stomach— 

Stomodaeum — 

Subintestinal vein—'eoftcsthtl f^^rl 
Supraocctpital— 

Suspensoriu m— 

Tarsal— 

Taste bud— 

Thy mus— 

Third ventricle, diacocle— 
Thyroid— 

Touch corpuscle— 

Touch cells— 

Trochlear nerve—31t^ 
Tibia— 

Tibiale— 

Tooth— 

Tooth pulp—if^Wl 
T rabeculft—'It 
Transverse process— 

Trigeminal foramen— 

Ulna— 

Ulnare— 

Vaso-dentine— 

Vagus foramen— 

Vertebra— 

Ventricle—, 
Ventricle— 



Vitreous chamber—Visceral bars—^4?® 
Vitreous humour—JrtBfiPTj Visceral skeleton— 

Vertebral rib—Vomer— 

Ventral fissure—Wolffian duct— 

Visceral arch—^^45^: White matter— 


’ll?! 

’11^ «rtc^ I cli^ 

f^wfqwcai c^t«lt« W cw^ ^1 j 

>rt^^ ^f^-^aj "51^^ I mi 

^^ I ‘dt^ ; cw\^s 

^t«it^*i ^Vn \ 

'siHl 

^fsi 'sit-n ^ 'mi\usn I 

<ir5(W5l ^f^OFn ^f?|irl «ir«?fl ^fl76 ffr( I C?ptJT9 c»l^ 

^tt>rl ^1. ^ ?? I ^ ^HR, ’if'i 

^ii I ■ 5^8 '«iMtc’ 11^ <2r5rt«f^ti? i 

« 

51s I '4^ 1>5?1«1 '^f^C^CSi I cq^ 

i ^It^tc-sfj? y\i^ cell ^9?ii 

5|tai "!^ 51^11 «=5t^5i ■« ^4s 

^«rtsi <2tt^i ^61^91 fw’iitciE I tg!5f «rbi^ c^ 

^ Ttftvtfi I C5h 

^«?rl i iwe ^«ii I ?if^t^tc3i?i 

5!l^tC1lT i^sf^ <?1^ fentcgl ^ 

emu ^-f^in f^r^ic^ f«fii w 



’if^asrai?! f^ofi <lfaM i 5?t&«f'«itc^l 

>if^'$ *if^5?i-=^Ww >!*i<1 =$?8r Sit'S 

I ^t'sr^it^c^ "siti^ 3it«rr?i*i *i*nf^tc^ 

’if^'5 ^fiic^ ’liffl ; CT ^t^{B i ^b-si 

«iW^ C?f^ '5^51^51 CS'f^’s '^mJi ^'*11- 

^\^\, ^it^c^c^i.c5itc^ 

Cf[, f»l?^t?! 5it^ ; ^it i fV^‘?lC?I?J 

^c^jf^faFul ^f^ntcfi? I fjic^ TOJi ^11 f^^l5 

f%fst >str^’i?i celt it c*t, 9tr^«»ftc®?( ^sitsti 
Jlt^tt^F fq'St^tC^fJi^l ^li^Jt cell '5lt«l^!J^ I ^«55l^ ‘ij^^ltaj 

C^>f^?F Jl«I ; 'Sitsi^it ?FtCW I C^p{^ 

'$M i M®! Ctff^, ^fil?[ ^ W,^ sTvIfFtS \Jl I* ^ 

^ri, ^511 's^ I ^^ c^tl5 f^*r 5]^ "sjf^sfi^sj 

fvnil =?c<fi?i ^'stn *:fMcs c*t>itti c'sfstiil ^<fjf%^«t 

^*1, m^ ^<»(f:«r?i i ^tii it^i i >i5i^»tf^ ^'»rc?i?i f%-®?i 

f*f?il ^\zf\ I cir^^ttr^, '«t^-c^st?j ^«tc?i?i f^sn fifiii etf^'s I 

5t^t ^fiic'sfl \ ^tt'^ I 

'5if^;t^?i -, w^T f^^t«t itl^ I ^t’rtcff?t w:^ 

3C|c^ c^l, Itf 1 ^ 'SltCf I 'SiUfR^, 'sic^t^Ftls'S ^51% I 

c«ritf®f%iT ^Fars!! ^'f'st'sfittitfisitii; ii’FarQsil 

^'s ^c^ 5C?i '5i^f^ I f*f?[t %ti{5 »7ll ^lii^i cell '^f^l- 

fic^i^^ I 's »ttef5 ^t^cai^i ^'?ii «t<il i ?!ili *, 

^^CUtC^, ^21 '<fI 1 ‘ilfJI^ltll, '5ltfg‘’Ft?I, Jff^- 

'Srtcitr^t^ttl, » ^t^tc?l?l ' 8 l^^tc« ^fi^ 

'JF's^ll ^r^c's ’itf^c^ \ ^itPi^iiil 3rt5t^f%ctt^ 

c^jtf«t#5l t^: mm c^?t^c^ ^t^ntc^st i c*r^j 'vfe 

t’ltittk*im i tiie® tc^Fsl st’Faiticar?! ^ *lf^5it*i i 'sitl si^F ^<^jj^| 

tipit c^^iiiS %!, c>t^|5c?f «ttsi?t1 cwRc'sf? ;—^.tn ’jRftc's 

c’ftf^c^ ^tl m I "nm ?ttf«rc'5 ^c^, 'sitc^tc^^t ^tFs 'Stf^ c>tc^Fr« 

m f??ilfn ^t«rht ^t^5!! f^c^it?! f^-?rtl! 'sit^ t£i| 

f^lt^'Sl 'sift^tn Tflt! '3^tn 




sNR, 5*1% ji^ai^ ^5il?»ffi|i^^ ell's sp^ c?i, 

^t^tcini ?irf^i (TF^ii ^tsitu ’ic'*? I ^ >ir^tai 

C^t'5t*1^;t esit?!^ i estc^j’^ SfiKsI 

^flicsc^ i—'Slt*ri ^?I1 I 51^tC5l 

Uv^ 5it3i I eii^si ^^?rti:f ; »ts M 

f^c»f^ 1 ^cii?i ’incite?! ; 

f^^ ?l^fsf?l ‘U’ltc^ ^tf^, 'Slt^ltctf?! I 

fmmw I ^^9, r^ii^f*(,— 

*it^f^c»fc^?i ^i^^'2f^tf?i« i c^itfsf^sr ^ffs's 

«i-Nt»i <?[, eii^R -^m c*fRc^ n\m\ ^n, 

^1:^1 ^irl c^, c^tiS ’q's.Jirg?! ^c«(i ^rt*ic4^ ’ti:^ 

^<I I 3f;ipq1af®?| TO 'sitf®? 51^^ 3^'sJl'fl 

•nc?i sitTO^ c^ ^%s ’iti:^ V ^ | esi-i^i^i 

Jic?i5itai <11^ ’iJft‘f‘1 I ^l^?il ^fii, «it^?!l 

I ^131^ «ltC5 ; ^1^1?|1 

f^^^i'sl 'S 7m^'\ ^fii^t^ C5ll ^ y 

7m.% c'S'Ntr^f^ic^ I ^fw c?i, ^ta{ ^f^e; 

Cesrt^^^ ■« w 'St?.! 

I ^51?! i 

'Slt^tCW?! '9 ??l ?f?i;tc^ I ftt^l^ I 

Ji'sj^tfii^tc'n^ cT\ eu^ctfc*! »rt«rt^*i 

C’^t? 51 !:«(t esig^si | ^-^< 5 : 

«K5ltt^t^l ^Htal f5f?^>rt»rlar 'SltC^rtSSfl 

fsf^ ?tc^ aiSitU 5C^ I ^^*5S!t55TS'? 

^«wt5i I 5rl?lT»t, f^H ’titf^.t^9 c^i 

’Ifs?i 1 ? 1 i^?i G^Jtl% gt^i ^^?i 1 I 

«i)^ site*! ^t?t? attCSiKJIW ilt^l W «9«^ ^M'<l 

<sin »tstf*r^ f<«wfTO'^ 9 \bf^v\-^v^ estt^rtcif '?rt^*i 



I u}^ 

^WH nu^. C^ ^Brtf^?t?l 

?^5tf5C«l5l» *1^^^ « C^^«ir?l^l U'^^ f^C»l^ ^tC’^ I c^-f^^ 

^^5[ 5i^«fs^git^^c5pt^^»i5iN^ f^^il »iit)>c^.’?i?i«i ^?t^?ii 

c\ nwv jrat^ 

Cf[, f%f^ C9t><l^C^T<» C^, ^•^91T^91^ 

'Sll^ <2rH55 ^%<H I 

‘i2tf f^: ‘ii'^cif’i ^it^ I tU T5i1f^«i cw?:>*iii 

I ^ f^^ 

^ '^ifm c^ >lf|’?C^<l ‘9 

»R< 'sitTum t?«itJi5|?:5( M*m 

I f^: C^t5l9 15I^ ^irs^t 

fw Vlt, ^t^tlf ^r.W«t?l CsIlTl I f^I ’lt'9^11 ?iltc5i, 

»it^*n I ^rf^«i c»fc*t 'ii^5[9 ^l^f.iRi r^ ^\, m 

yi^c^ ’ic^^ 'sitt^i ^n ‘2ilfl^ ’39fT 

faitf^ flf^ ^1 i 9iit? « C^ 

J^C9|ll|, C»f«n ^1 I 

m\ 1 f’l^iiflsi I 

at^"hl Itai’ic*!?! kfks ^tc?rfE^l 

^’i^tc^i I ef^^*!|l »4lm cm ^f*i^ 

''itcw. 

^^?rl cm i f^: c^, tii^f<[ 

*—F 

^^c'® y^if ^^51 41^. f% a[i, f^rtf% ^tc^ 1 ^tft^’N 

‘JtHm C\ Cm^ 9 5lf|’?*1 ^ *WC^ ^^?(-^C9ftf^?lt9 CH Jl'N'^I 

5it5 f^?itc5, 'sitf^ >rt5i’! irf^M ck^m 

f^tn. 'ii^ '«rrt^ yn^ I 

'5Ri*ii»iffi c*rc»t 5it^; ^c«?1f^?it^ 

^Wi -srt^fe ^ i '2Wf^^ c^, •PF 



1 '»it’it^‘3»s c'^ttl^ f^ni 
‘Sttc^ ^t51?ltci(il ^^?l-»tf^C3l f^5| •’8 ^- 

?rWi i «2ttl|^ ^?:fl ^■^^ ^^^51151 'sit^t^if"8 

f^51I«l’|3| m^ 8 fl^ 'Slt^J^ 

^ I %hi^ 

Tc?!’? '^^in TRctfi ^^|8 «i^t^ ’ll Sill »itii; 

W.^ 5>.^?i, til’PiS ^k^ I ’I'S 

’Sltil cil^lS ^t® ’IfSHt Util ; -sitfi^l Iflt^ 

(Sinanthropus) ‘^1 ‘fnfVt 5ir^^» (Peking Man) 'Slt*^! f*filtCl^ I 
fi;: (Pithecanthropus) iSttflsi ^f^ilt ’SJ^fSTt^i I 

's;^^ w^ *lc^ ‘=q^'5itsi«i’ f^?i«i ^Vrs \ f^i: 

I ’ItCi? f«f51 f!^1 

«i<-i2ti:5it^c^ <fn1 ^^?itC5 1 cn c^lCJits ^ii ; ^t^tc<5 

I C^’l ^«I1 1 C’*! 

l5l^-^?lt^?l flit c^> 

fsi: ^ii eif^t’ita c^ '8f^ sitfl^tc^ I fki <4'8 c^ii 

^ '~ 4 * 

’lt^C’?[?l til -^f^US =tt ? ’Sit^fi^ 

’BlC^il ^1% ;2ttflJi ^1?tt1 ’Ifr.il «1t5fel f|91 ? ^Tt’ITil^ 

I C-q^l ^\ ^IC^l ^Cilii Cf[,\ ^1 C«lt8til 'Slf%«ltJi I f^S ilil 

^C'Qt^ir^^^ «10M1 sflcil^fl^l^ yi^ltc^ «1l ’SlCilsx ^f|5( ’iflll^^ I 

9I8C^? P'S ^|c® ’ ’Jil?® ?F?l1 I TO 

C’liS^ fw^il ’iflf®C^^ f^TO ^fil=«(t<I 

h\\ 5ltf^c'5^ ; tfl’lJiS ^t’ftcil 'SltC^Jl I C*I^t5t Ttflil ^^ill 

flsf^ 5i<K-^f*tiitii «ttf|5t f5iri?i ’it^i i m\z^ 

C^tSi8 f%g ^gtfil^ ®rtr^^tiJ ’SrtCl ^l^ill ’(tcil ^1, C»H«*1 

c^t^rs <2rtftiit^j^jt^ cii\*\^ 5p9^f fsf^ ’si^fu '»rrr^tn *pi< 
?f^iltaE5t I ^il ’©tit® »iilTO C^iRtf^® i fk% (^t^’1'6 



1F9 I ^^t«f. Wt*«t1, ^Htf^ 

I Tli5¥5iCT, fs^»ica( ^ll 

«f6 ^«II ^ti%^ I 5jtf5K^ <«l*|Jt*t^ ^3^^ 

\ ^\%% ^\m\ 

W<iif^t?f ^'^1% ^iRt^^it 1 

'spTficsi^ '«Jtr^? f^a w-'-iif^ata 

<2ttf|5i ¥«il ^t®i ¥faal ’^tfaatl^csR i m "sicast 

^atf^ I ■^a'hsc^^ 5i^^ra «i?s >\\^ 

’if^^l t^atci I 'cita ^**1,^ 'sit^l 

^tcasi I <2t^t'i 

'®ca^ '3t^l »iv5j 511^ I >iTa’ ^tasi cf\^%n et^t*i 


^ffy'« TO 

5!«i ^tr:^ «2t^ta aJtRa ^rc^a s j '«rt^ia 

*fc^a J^t^il <2l^tu ^Tlfaa >if^ *tcoiia ^•>^14 fa^Hf 5 ^alc? i 

f%a a> cwci^ii 

•s >i5ist 5?aaF^f5i c^piit c®t^j «'t«rt<afai f^afa^i c^lat^r 

f^a a^ca i atata*f^: ^taal af^nn atfa^, c^lTt ^a i 
caf^ TO51 ca. ^tc'^a ’lic^a afa^ ^?ta ca^t^s aa^ t^"5a^ ^\m i ca 
ata*tt 'si^a^ i ^fatwa atai igai 'Statca ^aR*i ^far« ’lUa i 
atw^ajt^a ^ttc'sa aFt^a atf^ai caca Nsatai wcsa ^afa^aa ^natta^ al 
^^ata a^Nal i fV, flftciia a^caa ^^afaw atca \ wi 

atarfacaca ^talnaa ^at^j^a^ atataa afaa^^ ^^al aa^a^l^^a faaa a^^ta 
Waal I f%ai at^ata^ caaa a^c«r cwt^f^^ca ^tatc*ra w^a trti- 
a'Q^a ^a f« asca, ca^a catart^far^tca i?a' ^ ^?i ^itattaa w^ca? ^13 r«i 
aFca \ ats:aaj ^ta apfaal aai atal fal 'ata^stiaf i aata^ b^m ^aajs* 
atataa af^^ tia ; ca ^artlaai^rsa^ ^tacataa afaatt^ a?1a^ a^ca, 
arrtrft^ a^c^ca ’vfaai ^tc^a cat^ area «iia? afaf^ atta i 

a^at^ aaa, aptcall-atlcsffe ataiata«^ ’an ^ aa.; ^ ttc’sa 

‘iiattaajcaF •at^pa*! to ; cata»l i a*tattal at«i aai—a^a, aai. 

aaai, atta ^itla afavta to i 'atirt^ ata^a afaa^ atataiaa 



b*'i» 

i!l, ^n 5|[t^ I <2t’lC5p f^tta?| } 

-^-R ^ m I «fSi ^fsft^ %»fw 

91^1 ^csj ^ 

nvsrt^ tjtc^i^ ^rr^i I 

^'\S\ ^t^l ^5l«lP(t^ ‘^l^•^ C^ltf^ 5lt’tC?RI RW 

’IK'Fi cw^l ^t^'s} c^caj Cit’d ’it’lm 

^fs!ll 5d I ^r?l ^t^l C^itR^ R\Rm f5tf% 

(Crustaceans) ^siiiir[Mc?l<l Rmn ’‘ItSid ^t^CsC^ I 
c^rfft^s R\^\cKR ^^r-'«f%i ’itslii I «ii^ 

»ig;cg?i cJit»it^}5 ’Rmm 

^cm c^RtR c^fnff^ i 

».* RR ^fC5l^ f%^lt?lt^ 'mr ^sf>!5( 5gt’l?| «2t«ni 

«st^?rtf^?i R%iR I ^*<i-?it9fj|=( rTA^ cr c^ttfi^-® 

RX^ tfSI, tfl’^t’l RIRR C^, ^ ^C5I C^f^'® 5lt?tc?l^ 

’1t«’Sd f^^ltc^ \ Tfii^ll C«Ft5(TO C*l 5J^3ffC^ 

ti’l’v 'st^i 1 

nt«^l %tc^, ^t^tcirfl ciT’d i 

<RRX ^tiirtf^ R''^ f^c^ ^Ht'Sfif 5ic^ ; ’Ft^i’l, >!^ir1 «ff?rflf-ttsrr?i 

<RRX Rm Rn\ R\^ C^tsrt \ <2tt^ ^^{^51 

^RX »lt«ll1 *mx WR-^ C^^ I ^dc^l (Sttfsr ^tTf»|f5 

t^t^?| cal^’i ^«(I»^T’tC?;^ fRRX C5itf^^ »l^cg?l 

cg'tWs <2tt^ I c^U <ii^t5i'^t?i 

^Rei% 'S R\r^in ^tC<fl?l f^c»t^ ^f^«rl I ?Fl<fl 

*(ti^tTtR«p^c<i ^TmR f’l^itcf I ^trs c¥l5( 

«nrt C^ ^tc?l I 

^t: »tt«^ iii^t c’tl-c^Wtf? 

iSt: C’H-C^l^tfw Cifli^ -sift (glands) <SiZR^ 

^*11^ I ^ ^ *m "ittItiT m 



b'*! 

C5rt^ *\m I ’retRs 

«lt^tf^^ 15f^f^-»!f^i:^?l #*t ®tS ^t<fi- 

I ^^im\ ^rf'i'St^sR-f^^tc^^ ®t; 

'ij, ^ i ®1: <41, 

iim «4lf®^^?l1 (75^?wtfl '»l*(lt’t¥ f>i: f^, f^5!t^ IgfSl <2rf«t^f*l^?5’1 

^'5' c^t’l'rt^ I ®t: <41 ^’n 

'5i'i?if^r?i?ii, 5ic?iiiipi, ^w\^ « *t'5 *t^ <£rtf‘t!:»it^ 

'Sttfl^ <4i^t ’ift^l-^t^r 

I <2rf^i(t?i ; t^}T^ cnt^w?i W nlfT^ifair^r 

^2r<pi5<5 i^?j I o[zn ’ift'*fi c?r*n f^?itc^ c^i, cn ^t«Jt^*i 
f?r ^<!.>i<l ^H5C^ <1tc?l «41T^ ’I?!9 *ft^^ 

r<i 1 p 1^9 mt, i W <4i‘-i? 

51^^tC?lil ®f; f®5l C^?t?I <41^ «fS 

f^i?itl%c5i^ I sp5i ^t*ft'2t«r ^f%irt^ 51CJI I 

^<j|| ^tC5 I <2tt^ lU C?!lt 

Cf\ 5fr^ ^^?ltff?l, ^n?l f5|«a ^f«lf5 ^Mctf?! 

?i^^J <2f^1*f ^f^?ltf§5| I C5ltC^?l Cff^l C^I, C^tC’l^ ^I’F't <2r^t*f 

«tt^ ^t>I ^W?I1 <41^ W 

^Nlef fsr^^5i?p-5t«f 'SR:3t*t5tC?|-3 ^HT[1 1 

m ^t?ii f^?!tr^3! I 

^c^?l 'srrc^jp (Sepsis) ^^?l1 «ltil1 ; <2tf$ ♦ftB «fCH 

I ^iT^z^ 

(Uterus) ^Jt^tCIIll ^9lt5^1 ^tZW. \ <4l^tC^i'9 CW^I C?l. 

cflfcil «ti:’t?i w m\ fjf^t?i <2rt?[ i? cat^ ^t^tcaa ^tc»f 

<4iat ^t^fcifa ^faata f’fali? i <4i»CT«cai ^ar- 

aiatilcaa *fa ^ai la ^tz^ »it^ w^ c^it^f ^tai ata i atf5it»ft“ta 
^faata ^ta "t^a^al C5>fai»f <4ia? ^acaa a^Jt^^ata 'siar aftaaia ^a 



Mr* 

•4tf%c^ (?f^1 f^^tCf; ^ItflT« 

ttf5?ltfl^ I #ftf^ 

tot)> ^C'^ cf^il f^?i1c5 c^, atc^Hi 

vr^ ; fAV>\W^l f»f« ^351^ 

'5itap5i‘t-^t'?Rl 1 c?itc5t^ *35^W «t^?i 
«t W ’It^ i '8jcaft*f5t?l *t?l (?l ^ '®t^t?J <2t^ Ttn*! f% f%; 

f6t^«5,5ii ’^\ ^1 at^ ^t»! ^ 9tc^^*it<25 

I 

TOi W9 ?f^?iti:5 I «tf5iiil 

^d, C’I9T—31^^11 "fiii 

C«f *l^rl5 'sqtC^itB^i I f^f%a C^t5 fw^l ^ f^^til 

^1 I ■'S^t^ f^?ii TOWj 

^?i, f^|3Pt9i ’tc^ «rc^? ^tf^i ^d fH^ttl 

Wt?i ’^cnt’I ’If^i j 

wt^t ^t^i ^11 ^•t^utc's?! ^9!, tl, m\^ ^<2rt^ 

■* 

^»i <2t«Ftii ^tf>i^ ^d 

'2lC*fCl mi I W\^^ f?|\|1 otti 1^?rtC5 

c^. ^ c^ict 

Jlt«ft^*l Cf\Q BItslil ^31tK I ^4i fi^FC^ra ^StlST'S 

fsfq ^K\ ♦It?! ^f^?[l f^: C5l 

<2(3pt»r I 



*«CTt% 

Btlfm^rw (s mm, i«tis - sus; 
^rs (^rtfsf^F :»o«4 ) 

^«rt—>«««) 

^ ^1—8iig:*iBr^*rr«i ^ (^^<-^r*r^ mim, 'to% ^«08) 
c^fm (^ i«08) 

*f«l C»IJ» ( *11^^ 9 ^^’nt'^ ^'0«« ) 

^*1 i2|^^«t«tt ^—Ot 'i'OOt ) 

5« «ij5^-f5i ( n\rm ^5a[ 'i'oos ) 

9 C5ll—( '3'OOt ) 

*i*non,£»1t^1 -—m *pt«Ji-^5ai i'0«8 ) 

(7131 ( ^ ^'SOS ) 

fn53it5--^^«ivrtB?i«i ^nsi^,-^3i ^««8) * 

} 

^(^'Bjtf5fV^lir^,j5HH ^'0*« j 

<3i«^i ’sitfrt’iv %wi«r ^\^\ ii?p^-'«itn-<in ('S|?rr^, >«««).. 

’ii5{c^ >^ap—ciffi ( tJ^t, ^8|1^ b'wt) 

^tt%f^^t53i—>««8) 

»r»ii—l|^C3H5ar (m ?5ai ^4 k»8 ) 
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fii«iitt5f^-5i^r.^?i ^<a <iir«^?-i, f¥if's <2ri(t3! I 

*11f5lrt^1^ ^5^ I 

<2ff^1 I ♦Itfs^W 9tS8|I?l I vm 3ltW( 

?N ^t?r® 's ^jg ?it8f^<?i mi<siT^ ^h\ nfetciE i 

?it^Ht^cj=Ri •tff%nt^ ^t«fT «ii5 %tc<t i ’f^W. 

l iS\^ ^W?i « 

T5SI «itcf I ’itf%?it3n >T«5ni iit«w?i^tni?( 

I * ' ' 

’itf^sii iitc8(j^ «9 3^tBrtii <i*wni 

I t^t? «ii^t c?i^ ^\ ^ ^ •mw^ 

^5jf^?i, « >Tt?t?it^^?r ‘^Jr^ *9¥Am « ^#i ; 

i »i#rf^ ^UrtijsW^ «rK«^5'« ii1^-ns»i« i 

’llNsrN <ii’«*,*rtl^t9rt ?itciR?i f^1^tai*ll 

m ^f^?ii 1wi nwcfn 1 



















i5>^ 

f|9l \ 5 ( 3*1 »1^5¥^t?l 

W I ^c«(T?i 'si*>»{-*i^ f^fasa^tn^ \mlii ^cw?j 

(flora) I 

, » 

• '# 

’’Itf^^t^rl a1X«fTa ^fif® <lf^*l <Sl1ll «a 5|'»F <i|^ C^ltfe '2lt^ 

n» ®f5t I Jilijr?!*! Of%® C’|C«1 ^f^r.<5?i 

5i»«f c^t*i ^ sil I 

1 %m 5it5pit3i 6t^ 3 ^ i ¥JiC5i^ <1^^^t*l « ?t?i 

<5® ^51 oq, ®t^tc® Btft? c^5l 5lt®^ ^1 I '«IS®’SI ^t?i«i--^®i1®t^; 

■sjf^^'S i <ii?r? jfta ^j^® ^?i I c^t^ ?f!^® *1®^ ^b- 

«ff^® «f9iCT6C5?a c?^tR I filcifri ^t*fl«ct^i?ii*t 

’TtlS ; ®t(5^i ^sitg aFq«t: ^ifigc® ^f!j«i® \ 

^tf^*tt® c^i ®t^ #-9 sfu ^ i 5irtfi’itc®a 

^^|3^—c’lV’qt^) ^?i>it®^ (^eni-stl^*!) i ^tfii^t® 

’iw ?(c«il ^% *3^^^tc5i ^?(1B® ^ ’8r?i*fi w"i cn 

5itfa*tt® ®t^t« f®®a <2ic?f»^ m f^?il ^'ift^ c^ic^t ^tf5.® 

^iflC® ^1^1 <2f^ ^1 ^^<1tfW® I 

^ 5 J 11 I 91^111 5 f%^a »i®-c<it^a »rf^ ®t^l ^^ri ?it^T 

^aii 

. .2tt®j^ ^>19| ’tfa^ltC'la ’Itf®?^?! f^^(3 

®1C9| fegs ^ ;— 

( c^tt^^l ( =5F*f^ ), ^Sl ( ^f® )| Cft^il ( C5J11 ), 

VI V ^ j , 

^1 <• ^1«fta Jifiwi, at^, c®tfi?l I 

« I ^erta iSi^X ®q^^--«rt5l ( "tt^ ) \ 

<itpni 5t^ 5 ^^ ^ fift^ cwftc® ^t'S^rl ^ I 

f^«rta '8 I*pc5ri cjjtJi I <(t^ ar^ «l1c^ 1 



JMft, 

V c>ra—w-si I ’tN^j istcxftM c«itrv flt?i ^ 

»if%^ *tt^ ^ I »wtw»c9i «s! ^jf^nu »rt<tt«*i ‘ 

^ c’tt^ f{5, ^^?tnra ^5t^, ifft '8 ?it?[^t, c*i c^ 

i ^rt>nit '»i?Tt’t?i w 

^ I 

’tl1%^rN ?tI8fT 8o ^tf^'S ^ ^Itcf ; I (Jl'lp?! 

^C9i^ ^c«w cTt^i ^»rN®^ (?i'«f5i f^fm ?f?i#wrt'5ini' 

^c*w I 

(>) (Capparis aphylla Roth.)—«fiqi 8 

*11 tij'sit ^515t^ 5,^ I ■ 

*i<fj^ jfs;^ '8^ 'w «rftnil <»itcT I' , , , 

(%) 'Slii—*1t^llM9 'sit^ «rc«ll *1t«1l1 ’(ifH 51515 (season) ^ | 

^tlTl f^aft? *1^^ 'Sit?! C?f^C15 *ft85l ?lt? I 

'Slf^ai 5ft^ 'srtsi «itci| I 

( « ) C^?l—*1tf^5t^1 5I?C?1^ ^^t*ntC5| 'Slt?^ CWS||5. 5^ 6lf^lB 

'SitCf I %?i (sr^^i <ifi|5|tc«i <ia|^^|9p 

f^»n51t5!l 'Sjsts C^t5?8 —C«l^a sttCfil a«|0* ^tartC?Rf 
"^51 ^11 C5itfe m I ^izm T^m «, c<i^s 

•>\\tm C^t^l 51^l^^t?l 5!t^ I *1tf«?lt9ltll ^i'9 C*flrf 'SRSt^, 

‘ijt ^f^5rt*i m ^ 'iwle 5!t|j5i c^tc^<i f6t^?i ^^\^zn 

’ttcn I C51 fwc^ f^C»N cell 5lt^ I 

(8) C^I^, 'Slt^, «fWt^<S|'?f$ C5|85l 'SffC^ ; 

^tt?l C^ ?P51 '5|tC5|, • . 

5i€I?i 5R^ 'sn:*i^t?'^ i 
C^t«1 I 

Tte5lt?l, ^t«l»?[ (Bauhinia variegata L.)—^t5l-«rt'5 5;«n5lt5Fr^ fsp i 
*i^vfil ( ^ ) ^15^51 8 m I ^8W8" 

tN»5i ^ *it85l: 5(1111 wit 

fiWl»R ^ 5ltte *11^111 li^ipin 5qsiff^ (calyx) € nt^tut*!- 

•ipi fj2t5 <riWF I 

f^C*«f1 (Cucumis flexuosus)—*1^; 
5it5rt» ^rt^t^rtu ^tRcn jiWirt*ii?n \ 



( Cucurbitaceae) ^ ^ 

(Cucurb.ita'utUissima), sprhl ^ 

^?| I > W ^ 5tfe^ m 

*lt?l1: ^ I ’tf CJT^t^ '9 C^*t^t^ St!! i 

CSt^JTt^ '8 C^ I . 'siTif!j C^% I ambits 

«.te5 ^1^351 <21^ ^ I CTtsi 

c«f^1 =« I .“^rTf^ftsitlf ® (Moriiiga 

conconensis) i C^Mt «tWC*f?l 'SIW-’I’P ^3 

*rtSfl I 

^ 5 ^{Raphanus sativus)-^-^?1 ^^1?, 

ssic^ <i)Tx ’lt^C®'8 I ' 

* 

^atc^i ca|%i c»rf«tc^ ^ts^l ^t^i!—- 

( > ) f^^rtsill ; ( % ) fsmn (2|1^?| ( O ) 5ltC9f?l ^fN*r I 

’oitsRn *35^^ a *ttf^^!iaii f»r^tf^^ ^ 1 ^^ 021 % m tw’ai 

l^art^si <2tC5|»mt's ; ^1 tSNsi C3st%?i 

‘2tts?»t^ \ ^ <sm.^ c^i'5i^3? 

sjw 5{tc^^} ^it^ cwf^c'® *it8^l 

c^, ’itt^ii'N ?itt«fiii w.'^^ <8i«i:"t 'sjR^ 3 Tn^^ ^?p««sitfw 

I t^t6i?ra ^^f^^ '4^ c^. t^u «rf^*i 1 

♦f^FTSCH 4^’v hf^IS | 

(Euphorbia , Royleana Boiss) 4 ^ (Pinus longifolia Roxb.) 

^It5 Wtf^9faif»r; «-*» C^n '8 

^65 8 V« ^ I fel ^ ^ ^ ) 1 

Coniferae C39%il 4^ ‘StlWH ^ I 

l^ai^Itil *1W r^l^at^?! 4^ ar(^?l ’tt? ^ I 

c«it5^8 « ^«rtaK^«»8 1 ^31 Blah'S f^^t5®}f5 «ffsi^itt^ 1 

^•1 (Quercus incana Roxb.—Ban-oak—<f&3| m ^ ) 4 ^* (Pinus excelsa 

Wall—fe4 21 ^«) 8 f5c??j ^\^ I mm ^«11 

^?C*f 8^R 021% (herbaiCQOUs) 'Stfatf® 






real—^ 

^ifont^ltl! 5lt*(t?I*l 5^131 »2tClfC*{i1 c^l C^ 

R*sC»i n\m\ «ft=ii 1 ’itf^^t^l 



0)^? I ^Nc?in S^ “ft^ft^ 

C^Vt^Ol « ^t^C?RI 5WJ1^9i I «2t<JlC^ f|*l; 

'«it’n^^c?j? '85i?it5 f^jft^lii 'srtPi i 

^nrpf t%«rt^ <\ <u’^c9i ^?i5it i ^tt^t^ii 

?it^w?Rt?i ^*rit5i '«if^vt?i ^!i5[ I oi^tR^in *r^>i'«'?! ^< 21 !^^ «istcsiPF 

%5l CSfsji «ltCT I 'SICRJF f%:ir^ 

'«c^c^i-!! <2r?f% %«rtc?!a cufkc-^ Ral 1 

f^caj\a s® 5it^ 1 



f^—o 
’ttcwu 

fiMtciiii <ic»i 4w>i «?nt^<j?m ^ 7r<n c^pmg statttPisi '»i«ic$ii 
CTt’PW^rt^ « ^ 1 Jiilt^ 

>9<t5| '®?i1»Rtn« TWtIr® nfii^® ??irti51 jf^ai ^ ^tti «<« «5i 
■iW^fni >PI?SK^i?5 5Iin ft^l Bp|5l finrtcs | siciu ;ic<(j nf^g «fjpit<| ^3 C^H ■4|^> 
’PiH f>i-'9 <iK^Nts ^ 




s 9t«rtii ^ ^i^'s <2|5it^®rt*5 i 

^ *rtit?i fl^i I «tl^5 

Jl?R? ^i2|CTf*r « C*fRc^ ’It'S^ll ^t?i l 3|?*t1^ sffcs 

Bf|%?ii fittc’?; •it^W ^tci i cift’^tw 

^t^intai »2t«'3 ^ ^f^sitc*! m[>^ ’It^t'Sl ^05 I '■9 

^t"t *lt^ I 

’1<»{’ftt< 5 I (SW^ ( Withania 

coagulans Dunal) I C*fC^t'S' «rt^ I 

'5r«l’W^5(; ’mim f^C®! 

■■^f^ <2i5itfir^ I f^c«ft^? 3rt|3rt?i 

’»n:<3l—9|«fT 3^ti! I ^9] 1 

c*f*f ^5 ^l?rs ; (smx ^ 3 ^ 5t^9 

C*f«t1 «ir^ I ^C*(T (Grewia) 

C^P!t^t?l (Cortiia) ^tf%, <S|^t I ^t*«f (Prosopsis 

spicigera L.) i Bff^ill ulfc^ | 5FC5i? 

^P\ Carob 5PC9|?l ( Ceratonia siliqua ) gt5 =^f^l l «r;^?I “Tt^l 

9 «rf«fI?|fC<^ I ?FC<1 3?^ I 

'2tt*rc»f >Pl5|*t1^"''g! Prosopsis juliflora Dc. 5ltc^ ^ s 
«tPri I ^<i»^icff (2r^« I ’^t’^ 

f^cart?! ^t38l m’ii ^ ’ttwwpf «fP( 

f^aftc?u fi^ «2ft^ I 

<2jf %hi f^t?i 1 

^ nt?rt C3i, (?i 

(Natural order) ‘Stt^ «»• 9^^ \ ^tf^- 


i 1 

« 1 

(Legutninosae)— 

(Gramineae)— is 

< 1 


(Compositae)— “it ** 

(Eu phorbiaceae)— i® 



4 I ^ I 

(Rosaceae)-^ «ftf^ (Boragineae)— ^ 8ftf^ 

5,^ f5;^{5 'srtcf—i*)’?|[»t oo->£i^ ^f«(^ » <i}^ 

^] \ ^1 ^^9ij c<i, 

TJ?F»? Jl^I^ 'Slt^lS ^t-QTII I fVi 

'srf*Rrl ^pfinitfli OT'qRi <ttR5?rt^t?i ^fst^->T5il^^ i C5i'^fii?i <2i»ff?i, 

1%!^ ^R|?1 tii^ Rutc^ K%Z'^ <1t<i1 

(Sir Joseph Hooker) c?i ^^ilW-‘2tt^C?r^ 

CT'^Ri^ ^»lj afe (Gramineae, Leguminosae, Compositae, Boragineae, 
Euphorbiaceae) ^’fC?!t^ I (iRsfe 

'stRi^tn 'sitc^ I '2tt:»fc>n car’ll i 

; Rtcaft^ 3rc*a^ t£i^ 5|t^ >it*f1'a®i ^fer- 

T55ltR«T?l I i£l^ ?jpf f^j®! ■^tf^^'N 

«lfsr<Ft^»t < 2 l^f^-> 1 -»« 1 a (scrubby) | 

5{c?(j 8«t& ?^l5i '5j«(^1 5{tf (Xerophyte) j ^Itai 

*f*lt5 'SJ'JRI ^?Rt ^f%w (Hydrophyte) | c»tCTrt^ <2tf 

sit5 '?9^ 3^?rt5itTF ^ j ^ fit5ii-5Tt®i?i cn. cn 

(Submontane districts) | «St*lt?l 

(?\^^ ?jrTi *ni^t?i (?i, 

'Sitif t—(^) ^ ; (k) RlS 

fn^tRi^ fn^:55 m mrfxt, ‘sr^f^ <2rl>i^ f’tRi-'sit^ji- 

I ' 'S 

• fU ti (zone) ^Tm] ^‘ti ^^1 I Tfcsni 

sitaj c^U c^t^ ^^- siti5 

/' h , 

cvfRic® c5tc»i 5i'»pfir ^?i 

c^«i ^ri 1 5i*«tj'| -^fspp 



‘Stcut^i ^f^c5i 9rh5« iit«j I 

cai^fl 295JJ «ittf; c»rt?N, ^srtM 

(Colocynth), (Stramonium), ijsfft ^ Vt’lt^ftsil W«fl | 

Colocynth ^«ll I f^5|^ 

fSff^ I Colocynth-ai?| »t*t^ >9*1 f^9|t^ igc^R — 

fV^^tai <2tc®*f ^ ^i11 (Ipomoea hederacea Jacq.—^f^ai 8 ) 

'8 cnf^c^ ^8^rl I t^5?F 

"Sites I 



- fen—8 

ittS 

s :—(StlK ’Its <«nen^ «fs I 

5itsi—)—^ <2ii^si 1 *i*Rpr ^ »Ptni 

fssi; fepu f^9|n »pis, wt 5t?r?l ^3it 

^^5? 'sie^^ ^ss»f»rt«f=» ^J(\ I ♦ftfnw stim ^• 
m I ^»rr«i *tm «swi 

wrt^I ^1'91'5^ ^tcis W’li 



c«! v;\% sil^ ‘vKf i '^«rt<'S *rt^ 

I ®f5iT »i^tc*f^i«t ^fil^ ftm 

«2t?jrt?i «ic^ I c^l^i ^%f%«ni 

'Sltc5~^ll-’l1^ (^) Acacia catechu j ^cvpr, '« 

(^) A. catechuoides c*Rt ff^*l («) A. sundra i 

«tciii:^ ’®itc5—?fws I <i5rf»i < sif’^—5t^) 

^ . c?icsi?i ‘2f5»i5i t5 I 

wtl%^ W1 ^?t?r '8 ^91 *j(:^ ^c«il 

'8 «l<8:$ I (Anpgeissus latifolia Wall.) *11?, 

(Elaeodendron glaucum Pers) ^^8 

I C>rt?M ('«lt*|5i:5t>l ) 8 «rt^ 53'C5!?! I 

Sfill I 

8 f^tf{t»l:—gjt ^5 Acacia? 'Sil<it^'$: ?? I 

*l?tt»f?l ^*r (Bengal kino) Jltajc^? "51^tc? 'M^ I ^■l^’It^l tpl?!? 

*f:^ ^tsffJi’i^r i (ii?;i c? f^<fT(? 5^c^cf, 

■^t?1 ^tC^lC?? BftCSlI '3tfH*l f?aF? ^?1 I 

e|?ig?T ?t?l ?*.«iij ^r^ i ^tcf, 

C?’«r«i?S 5^? ^11 1 (Acorns calamus L) r*lC«ftc?? 'Sll^ 

; sj?i '8 v2t^3 C?t^?C5? ^\lW I C5t^?l (Angelica 

glauca Edgew) '8 W1 ?fC*l ?t?1 ^!| I 

?1«ftC? f?aF? ?? 5[1 1 »£j?p»2t^f? 5t^^*l (Cymbopogon schoenanthus 
Spreng—Ginger grass) *tt?C?C»t C??l e-steal's »t?Tl 

^Tl I Rosa moschata Wall, R. sericea Lindl, li)?^ 
R. macrophylla Lindl.—il^ C^t^it*! *11^51 »l5?t6? OT^ 

?t?l I wit*? ?[t^? ^t^l—^JfWl I • ?» C^(r5ir*1 <2J?t5l 91W? f^? C?, 

^?F 8 w *i?^^9irca{ #1^1 «irc?r I f5j?i 8 

^? c^t’rtr:*! #1^1 ^«l?1 I ?ff% ?tf^ c^t«iH f »! ^ttil^’rt? 

?t? I ♦itfii' W1 ?tc? ^5il ^^c^tt5? 

*tf^C«l ?J??tC?« 'SJtC? I ?t?? tfloj 5tc?? w 

'eit?(SjjipF c«r%? ’l?i3?J—I Viola-5tc«l? 

^lIC? I '8 ^^ ('^^ '•FlVtl 

<F»W ^Tif? 1 . Viola canescens Wall (f?ai 4 ) jpi^si 8 *ft^ ^«? 



til 


i ‘w ^ t5 ??5!^ I '^*i«rtc<«, 
=i« I 


>«> 



f53[-—4 
?lt5 

I6^:~5^«fr:|l^;55f| '^ B|t'tt?| ('Sltsf ) l!tW?l I 

^mm ?^?I1 i 's 




• f51|—% 

^*8!^ ’rtfN ^ff i 1^ iqf«i^ 9rt^«R^ I ’itf^^fyrl ?tc«fjii cm 




mi «f% ♦ff^»rt*i m c«i,^ irf^ 

i ni-c»frt, ^m (jmc^ f5iftN?i 
tf{^. W «t^t^ <21^^ I f%l ^^i-5t^ »WC^5 

; Girardinia heterophylla Dene I 

C^, 5lt^ I ^1 's^f’ll* 

^ I f%« ^t'o « ^-% ^itsfli '« ^ I f^fro 

^r$ « *ff^ ^i€l^ m «2t^t^ 

(fill 5^'> <1) I 



C5i*it^ ^9:t«f?i »it^ 

^*1t«Tt^ 5—^It5rt«£|^1i:?l?l ^t^I, 5^91, -^tt^tsl, *l?l «2r?f^ Htt^lTil 

?1^, tr?1, ^1®,’i?wl «Fr«ri 

<iltC^ I f%« ’?t’|8f-<2t«C«H *lc^f f^c»R i ^«d—Arundo donax, 

Eragrostis cynosuroides> Ischaemum angustifolium, Fhragmites karka, 
Saccharum arundinaceum S. spontaneum | c:|^t^ 

(Daphne cannabina Wall—fiJ? i) | 

n^as wl o-b' 35t«ftii 15^ cff^r® n\m i 

•it^irN %RR w ^ 5311 r ^ft?i 

5|R--c<- 5^ i TO Rnt^ ?Ft«R^ ti5i a R^H ^^*1 mi 

f5|i|?W 1*1^3 ifRCifS ^^?|R 5|1 I ^ tftfltiin 




^t^8f-<2(^^ ^t>sw5rf 

♦fta WTO toI ^TOtJ^ ^ I 

TO C5[ft «2|tTf»| 

f^twtif n^j« cif^ij '« wt^ I ^ f^iR*i. 

^t^l «rW ^U ^ l Prinsepia utilis Royle ’tt^ *11^^ 

^ \ fwf ’Klt^ »t1^tl*l ^ I Corthanays oxycantha 
^ fC»ra »l»l-^*t^ <^15—'C*ltl^ 5!tC^ ^1 i W ^'591 

^'hl I ■• 

<(t^ :—^ c^ ^'s-^c«ra 

C"lC^t^ Salvadora oleoides Dene | ^•5^< ^ 

toI *tf^>itt«i <«ttc^ i w 

8 9I^«lt^ ?f%^t^l TO j '2t»lt!l 9 '^m^ I f^aj^ 

f^?i * c^ m *^4 Tt? ^ I ^it^ 

TO ^t*l^t^(Pyrus communis L) mK 'sitC’tsi ^^^^a^| C»19 (P. malus L) 

\ c*(, cfl*'«|i! «tf45 5«p I 

^C 9 J «-?> ^ TO ’lf^-%t 7 ltq \t[ ijg c >|9 

<il^*N 5it*I*1ir^^ ♦ttsql qt^, TO TO^ l Prunus 5|c«l^ 

I P. amygdalus Stokes, nt*fR «t«lt5f5: 

I P. Armeniaca L. 9 ’WF 

«tt5^ I *trq|5; aipi-nics^ i cq^tsr^M 

BfJt^(Jam) «iqg5 TO^i I P. cerasus L—1?(»lt»i «|«tql ^ c^tj— 
qjq^hr^^ TO ] P. comunis Huds vor. institia—•sjtajBl, ^1aj^wNfql-r“1^(5l 
9TO1 tiiqt i?tf¥l. 9'Biqqfrq ^1 TOcV ’qfcqri P« porsica 

Stokes—^s, apqi ^ tl«r cq '^m nt^qi qfq, *jt^, 

aFlaqt^ .^ •cq'»l^«5l TO qjq^^ ^q I P. padus L.—Tt«rtqfA—W W 9 
’lairfqs ;*i9TO i P. puddum Roxb.—fqTOcqq ^ Cpft I cq^q C»l1C¥ 

^9\ <it^ i. Cherry Brandy «tqi^ I 

.'e’:^tvi5p8qr:—'"rrqqi q^fsi «tqcqi ^rf%qt®rl TOiq 9q«^fertq*^lq 
q*4Sw( .tqqqn «tqtii celi ^qtf? i • . ntsfi cq. 9li^ 

fqss^, m i- t^H^lirq ^^q^ <sr^tqqq to j 

qqt^t^«l wrtqq-^qsTqtf^ ?pi9 9 fqq«i i ♦trt9qt»Jt?i qqjafqft^r- 



ASIffa 

»!f^ 

»ifr«it^*i ‘2tff% ^K\ ^tw.i »it«fr?i:*t?i 

c?it5.?it< *ff?ii CT, '9^ f5Ri»i ■« w 

cat%?i I . 

|§i?j »it^^ »stt|fr^^ ^nrcn '«itPi^tc'i f^l «i^^© i. 

?c*« 'sit^isjc^i?! «jj5it*i *its?ii ^t?i i 

H»l^ ^^11 I ^^ff; 

f^trq ,^l f^«t»i i fk^- cq, riant 

Ecology 5|CW1 C^tsi I 


* I . 

'sndtn^ %q?c5rf*(^?i «i^^«[tii 

«*tt5] « (ifUcCT^ mf^at«l c^ cift*f jq’S’q^^ 

^tf^l "srar^^l l '^l ^twc»t3 ^Tt*ir?^ «:! ; fCilH, 

«tfeT •Ititfl « ^tll^ 

?%tCf, ^W C^ftsw*! 5lt^ I Jqc^ 

»1C5T ^t»ft51-'-5t«ft51 

I iqctff ?K«(i «rJi ^^t»i 

^i^?il«r5|5t^.'3t»ifcn^ ^t^ql c^ a ^tf^i ^itai 

f^fli^ ^c? Rl^, *11^1151 m 5lC^ I 

?itft^, Hjj, f^wf=i» ^tsf^f^ <sr5ifii^ 

^tK5l» fif^^ 'staw? 

WX, \ CT nH'5 ‘Srt «tc^ '«rtOTt&5 ^^?tCf, 

Girt^t»ic«c?r I 

»itsitf«f^ s fu^Nt?»t^ ’iw f^q 

liiw »i^»it»ifqqF biwtf^qF, ii»itii5i^’|c« «iiqr >i^i <sr^hi- ^Fflii 



^ ^ I tsj^ ^tfHt'fl^ 

csiltJt^fe !}^ ^\zi\ 5f ^1 *1 H:ti i m «l¥t^ 

'^tf^fwfl'hi <stt^f%^ ’irt’ltaj’v 

cell, «srtff^’<F '»rt’it^bTO?qiu ^ \ 

<11^ *1^ ?(^-’S|iiits?J^ C’^t^l I ^ 

fVilii «l^tii ^rrf^rcira w ^^csra 

^^-Ji’sajtc’iK ft»i ^f?i^t?i'« <2tff%ii 

’a<*itaitTi wr^i^ ^t«tt?i ^fm cell I c5pft^i:*Fii ^f^tn 

car^^ ^ i »rr<ft^*i fiiw i 



Jl'Slai f^fsi§t 3lt^?jf?l?(tU 4fcww ilr«8 

\ CIJS^^C^P? 5Rt»t «2tt5T HV91 f^»l I ^^t?J 'c^\^ til^ 

^ <4^ nn;^ *i1*ll4l^*i ^zii^ i' art^t* 

>ic»a ’^ffw '»rr^t^ «2rt5i-^?"ndii ^ i 

'« '5ilTO-^ ‘SJt^ ^ 

«2ti5i ^ I c«.’fl»iN'^ all f>iW ^c^5| 

:5«? <iirttflfii ?rtwi*fTtc»j ; ^^t'S 

e.nra f^^l %% in’?? Jicw »ii9f 


Vi'S* 

^ «ij^5l ^tc5H sl^rt^c® w 5inJrt^-aii ^ *l{ii9tc«tii 

f^tt^i^ ■^\ ^ i ^*(1 c^^*l srNv <<iw ^<it'3i«t^St t^*t^- 

^ iW^Ln «fwt I c?PTt^ *trtj (Ti*ft%^ 

Rf; '*lwt<«ltai f^cn sft® 

91Tt5l=^, (2tf r« ^?r «lf^ Bf«l I ’Vlt«f c^ 

*(^5 f f%^ ♦itfcR 3ii; ym ^t9f 

cwi ’IC^?!’rt^C<F «rt'5'R 
RC^l mm IVc»ttg cspf[i^? C?F ?iN ‘2t«fc«! 

^9fi ?rr«?<ff^ cnc^fiffc® ^r^?i 

?i1ari c»!^ >1^ «i^t^ 

9rh5 nz^ ‘Solutions' iTtW 

^iTfl ?^f^?ltf|^»|5?— 

^ I 

«tc^?r f»f<Ft?r 3rf<5t?r «:^t^t^3r «rc«ff «tf^f?r 

fif^l f5?r ^«rff?ic*f?j Jir^fc^i, 5rl% ^ ^ruc-ssr c<^cvk >i?ts^t^i i .Siaic’F 

—•4*1=^ f% ff?itfe^:i I* ^M?[rr? <4l| Jift# sif^ 

a fkwtfkz^^, ?^stff«7 / ? 

^55 ^ts m* WS ifl; 

«ii^ c*pft^v^' ^‘f ; f%?l ^faaiCTi #tPHr 

Wi «rr>Wi ii1%iit5lt5f^w 

cntHirt «rtc«tn-f^^ \ «^*\t f^»R «, 

<s!s!m^ '^^Vf\ \ 

m cart^ Wt? ! ^IfW3| C^pfj5?|V, ^?I1?I fJ13(j:^^?f! 

3W 

f^’wn ^zff j^w V^i; 



(prfvat docent) ♦Itw \ fssj *tC?J ?P%^ fmm 

^^t?i ^ C»R I 5f%?l >lWC<lf 

iwj»-i»:> *titfk»i (^KSThr wrtni'« 
i c*tt|tatf5® '8 »it^ Iw? 

^ic^wti c*t“t 1^lf^t»inni 9rr« I 

?p»r5t?t^ irt’rrtl^ ’rtf^'sr 1^c«w ^ ^ 
ft51 ^ ^ I ^<iT ymii csp?!^^, ^ ^ 

cq^ ^ c*pi^^itfic5R I f^’srfwt’rnra 

Jicar »R:5r« f%f^ m *wc^i ^rtl^ 

'>¥^t> t^tcw?i ^ ^t^laF*ft?f <i5fWT, 

^ -8 ^*\fh'^ 'sm ^»rt?i^-»if^f^ir 

<5^ «ff«ft?MC5l c^*f I C»P^^C^ 

C5it<«ir?i 

^^tf|5i c^ *ff^sit*i v^ *t«rKc^ ^ j?*rts 

f% C^Tst C*r^ «ttl%C^ ^\ i 5(1 »T^ ?ll| 5?W 

5T^?itc5=i «*t^ ^c»T <A'^ 8if^sl«n 

^ (*) ; 5l1^ *nRl^l i 

{*) 8 mi \ 

8 *93 c^, Cf8^5\ 

T5tw^ wiM ^ w 8it^tir i5t^gtc<r*i^ 

5rt?twi5i’g^i 5j^ ^ *111^^ ^ftiM ww- 

»!*# 8JVWI \ nw^^ ^ ^t^8 '59rr«rc^i f5i,<Tf 

5fl, f¥« sWr 1^ <2ffff^ *t?Rtil?r <w^ 81^ 


(>) f^*t w?ti »iPi« **i>itffV5 *iiM5;*ii >R«ii, •tfif^n 

811 ^ \ 

(*.) ^^■>[^ n^ (Aston) flartn «, 48^ 1*1 *rttt^ 

^tii 5i8>ii *nnrti,* wti >Rtsf *ici I «>rtipffl njartv ««ii ^ ct, c3Ftft*i ’qto^ 8tif^ vti '•«••« j 
aIcAI ^ ^Rnr«ft C3PiRs( ^ «« V5¥»t*ni «* { 9f!8in pPltW ^ 

^qnPl¥8tlt««**# I 



^<*ff5F^—<*>^1 . I n^'^M 

^t%f| ^^tn “‘iw” *(fil?1 ?K 'BWtS ^ f^<?l ^r?l^ 

l<rhi m, ^w *rpiW,«jcwi '«*i ^?1i 

^WstE’t^ nwtc<irt^<?i^tii«^; ^fWBPii 
h «r9f^ a!^«r ’Hftl^fS <155l11«l 

«tu ^<ji ^ijR I 5t^ ai^frstc’i 'sfHfw 

c^l?j8«1w »2tnr^s I 

^•(f^ 'StCIRl 'Sltcsftg^l f^Rl <2it(|C^ cai*ft^Cajf?| s^^fC^r 

4^^ «ni1 I ntc*if^f^ ^t«if^^ ^?j?i *if*f *(tirt^tf^’p^tc^ 

nff. ait?j c^l, ait^5l ^^Z<^ 's;!’! 

4SWca« rtr^S ♦tN ; '^PSf^F’l <i|^ 

apw ^ *ttrtc<!l Wt«l-*(*^ «8irc^ l fl«P 

411'f^liaRl ^tK ^n ; ^t^«l tc=5 apltc^ Cff^l 

^ I ^ Ci|,(2l<Jj*l ’Its^l aitu, «t^1 4^—' 

( 1 )| . C#i^a^(J»), i'i'i), ^1^«1 (>^), (^8), 

^fw«f5j (i-)*) lf.J[m (^5»)—’lartCflf?! 

(^'9)* ’IC? ; <SHm ajl^® j 

^K aiTW^^f^a{([^8>4ii?| ^W1 I 

4U^ ^tcai. »lt^t^ C’IC»! aimraFCai *lt{V '« n^ftW ^1 

^tf\w§w *i»rK«f^ii ^*0 '«rt"5<fj c>i>»itf!ff cif^i m i C5i*ft^ap^ 

(31—<Jtff^ « ^®t'^*«r<r vtzn 

(periodically) ^Ol” I <2t<iicai aicsi I 

«wn »it$^ n^ aitaiff^c^fl ^»r ^5 aj^ntopcai ’j^n(t^{% 

^ *WtC<!l aplCH'S .^^C« «ltC^ I »|^«- 

■rtt«? *Kw ^ (^ tV, 'sw 

^jCi ^llai; ♦ilftci?! caFt=l •f=(^it^'»" . 

r«l"tw ^JHJI ^fws C^ ¥^1lf9int<(t^«*f?I 

^ ^ttwi c*ri^li!j5^?i ^ ait^45 vjtc^ t 

























^ ^ fw^ cnfl^c^a ^»it<itii*l >st^ 

C^, 5fi6l ^«|I1| '8ltC*rt53|t?l 

ft•!, ^c»i^ mHiA 

'•^ •« fts^ l Wl «fl^?l Wf 

I ftftsp[, c*tTfetft^»l., ft^ftf%?i5^« ftftfn^^—ire; «rt^ 

iStfft «jft^ <i|^l|[*1} <?itft^ *1?r<«ft« I ^^tut 

'vt?i ’fcn 1 <fl5FW^; oQT&t 

^ftc^tc^R «i<t^ cjFtf^sr, »n3r *iic?i i ft^n i<frtc^rii 

ft#, C|l=rft?l5|,, '8 c^f^Ticsni 

TO ^c«l^ »ift9i;\-9R^1 

c3Ftft=f »iw »i*N^ »trc?j I ^*<J sit«^ «rt 

i <2r«t^ «rc*w W5i ft]| ^511 5i^c5j^ 

I 01^ ^1 c^, <src^Tv ’^Pfrftini *\n\zixi 

^c«ii <itfii^tft^ »it^ ^t5i; W 

*rt—TO^ift^ ‘sryftji ‘2r?j^;5tc^ sift—'«i<r^'5ir*rft^ 

TO’U W I ?ftc«i «it^«i*^ 3p5|»t: 5t»i 

^ftm fft *tt^ I 

»2W ^ilc^—ft >ir«ft'®i, ^r?tc^ 

'ew^si cAk V 'srtft^tii ^1 *\lai ? *rt«ft^ 

cjft^itcs^^. ^ ^r?ri '9^ ftt? ft^ri ^- 

3rt j ^j[^^ ^5(9rt^ ^c®ini 'dtft^rc^? ?5i i 

ft^csR '‘sit^afti*! 9tft>i?aFt^ ^?it ^jt^ 

'5c^ ftwrcsi!! ^itt«fj pfi^ <rt^ft^ I (3p?r^w?i 

^tcsit^sil 5^:^ ; kf.U i*rtc*»f?i 'Bit'tft'v 

^ftsl ‘2tfti?i ^v>. '5if*5c<fni ftni—ft 

’i^rc<n ^ft? o{ Tftnt '8l^C?l 

ftft^ ft’Jitcf I cJi*fl^c^?i m ^:<jj ^«rfw’^ft ^ftm «nii i 
.c*F?r%^c*rftc*R c’^. ft ’ei5»it« ^ i^tcK iftKt 

»lft^ C^tst cHtJitf® S^ft I ^«t5 ^ ^>1 '« 

i>,s>w TO ftft^ c^ft 

^ sn I ¥tt^ ^ *rtr^ «2W*i cq, I 



▼tvi ^ ^*1 *iwt<is%¥ rm ¥111 »i«TO 

ap?l^¥^ ^!¥C*R . C^, <11^ «4J¥ ««¥6t ^tS| <fl¥St 55»I 
«Pit*i ¥toa51 • *11® '5rfmtc»tu *iirti:<u ¥rti«it55ii ¥flii1 

til' >l¥»l «IWM ♦nftc^ll ¥^8^1 I ¥t*5C%1I 

C1[, ♦If^¥tt ¥ti:¥ <iW31 tfl¥ ti}¥^ ^51 ^ ?lt5?1ll i2l¥f^ « 

¥®l¥¥<( I ■ *1^11511 

«ii¥^ ¥'55t® ♦t(rri:<?l C>l«?l^¥^ ^t^¥1I«l ¥CH51 •'«il¥ f»lt^¥^” * ^¥tU 
>1^C¥ ¥i:i|51 I ^fetC¥ 

til^isi til¥&l ^ ¥C8^I, ?lt^i “<il¥ ’f»{f¥¥CqH” 

»ilC¥8tC1l RlRlIfl 5?tll I . 


«It*ff¥¥ '5t¥— 

nv-b 

., '»ltC<lf¥¥ ¥!¥¥— «•« 

«*8<bd 

C¥tRt¥ — 8-<\ 

8*^«'0 

C¥tR51^t^ „ „— 

^-vn 

^itR 

^^irfw 


<21111 fR«l ¥CH¥^ hwrf^¥ ^R¥tt811 ¥C^ <2l«itW C9l1C¥H ^ 

c^i*fl%¥3 Rincsm »itiitn*i >ic¥^ ; t¥ii »li:ii M m cn, 

C5I^^C¥!I f%f^ 'Bltcul 1 <i|^—C¥?I^C¥1I 

¥tR ^tRi¥tii “■‘3® ^Rral f¥f f|9f ; Ri?i^ "1^1^ c-P! 'stc^ mtc^i 

^!%[C¥51, ^lf^c^fc¥si <2t^f« ^tiltui ’!ltc-»ln '«ltC*lf¥¥ '®¥¥ Rlfn ¥to 

¥C1I^ I <i|^ ^JtntCH' ^tftC¥ <21C^¥ «2t®^ 

¥Ri|1 CHNw? ♦IK ^ TU ^»11W1I 5Tt^tCilI 

¥f?ic'5 I tii^ <2i¥tii 'srapi^t^sni ¥C9i ^^tcn < 21 ®^ 

c¥t^ <1111 j f¥« 5it^tc«rc5iii c*r«ii c^i^i c^, 

*R¥¥** 5tt^tC«R, n*ft< ¥1*^ 

•«IC*l¥l ¥¥f¥l¥¥ *^¥ I ¥® C¥^ ¥¥ ^* ‘il ¥t¥t® ^t«f¥J nfl¥t- 

35l¥ 3rtl® ^^m\ fwc^^; f¥® ¥JtC5l¥ <lfN't*¥«®'t® f|¥ ’eiRs ^ 

*rcini4 5tR??i5i 5111 ‘41^ »i*icii ^^Riii5|[ iir|5ii3i 

♦ ¥¥I ¥fil¥rt f¥ni C8, *Wt<8 ¥t¥¥¥:*W W cWWRs^f® ¥¥ltl «Klit ¥«¥ 



c^t^t f«r?ii « 2 t^H c^, 

W m ^f^tci ai^R c^ »itf 

icn ^ \ c-rr*tc^w f^n 

«iTf^t^ m, 3it^rw5i ^fvni srrc^ »rr«(tw 

^ftcJlCIT5l 'SIC^t’Fl >IC5? «??I I (lit »l^’l »lt<ff^*l ^ 

(inert gas) , f^, CW^, 

^fit^' I ujt n^5i K«{ 3iitc«^?( ^t*rR¥ 'st^r *m < 21 ^ 5|3ra»t?i 

«!» 5ii:*(i ^Tj ;il, 

■«^ tv C51*fl^|w^ fsw^l f^<«(11 ? C5l*ft^C^il «S|^H 

»itta^;fVi ^ wt?J fi ^ 5ic^ 

♦i^itRni ^ ^ 

^ltCT( ^tn 1 

^8f ’I^J^ c^t^ eftf^'5 >lfVfii^ T?i1 m 

5lt^ I ^ ^U ‘St’R ^JtCH?! 

\i55i '^zm 'si^t^s?® «ItfVi:^ ^\zn ^\ \ 

W C^l*ft^C«F?l 12)^ <2inF?ltC?l f^'9\ ; C*15f}%?P?I ^{il^pt^l 91^?l 

’I'fK ^ttc^rcsfsi c^i ’i^itc^r^ m *Tr?i \ f%?i 

^tf^tn '^^zn] ^tew, Vt^*} f^<?[ ^nM 

^^tf|C9l5l I ^ ^ ♦f<tJtC?(^ «lt«f^il 

^*1^ <2lf ^ ^Z’ff mi ’l!r^?l 

fV« ^tzn ?rW?tf5iV ^stfJttfli <ttc=iF m 1 'sifjfcs^Ti 

’»it*tf^’^f c’ittJt^*[ ; fV^ <2t«{5i ’l^titni »ls^itci 

'Sitto tVge^^ < 21 ^^ 

'SRSF^'^ ’t<tJtii3R;5i ^ ♦t'sfV'ww 

'«i<t^ C9it^, '« Tmizs[^ 3ic*(i iic«i^ 5|t^9 ; fVii ^^tii * 21 ^ 

to; *i*vf^^i fto ^ ap&l 

to c^ ^tot"i »i«tft?i cs^ 'sitr^^Fhi —<21 ton 

to I 

'tot«f "©to' 

OR I t^sit^ 5!ttoT f^to »rt«rh!n' 

f^^it’l 'W5^ 5i%i>iR^to; to totJR?i ^iwnn-^ 



^55jfiT ^f^tf ^fm 

^ ?5®^l m*l?l ^^^-?|t«?r (Mass Spectrograph) ^mw 

f5^<?i ^?|5^ i* ^t«cnw ^\^ '«rWf^w (Atomic 

namber) I *ffHFl»«{ ciptl cm 0, ’fWWs 

«rt«!f^ ^\m «wt 

<2t0t^ 

!iro^w- I ^r^a iRt*t.fa’v ®ta ,*Bic<tfifi Ivfiw 

c^m 'sita c^tsi «ti(t^ m I tfl'af«rt 

I 

a'itasi^’tc^ C^fm ca '«5; "f^af^ at^W”^ (Periodic law^) 

*l<fra^55, ^t^i :>;s.i »!t»i ^afa^^la <«t1^t^ *tc^a' 

'^ifaa' ^itmfaa ca^ftiaf ‘Staa; a'faatfe’iJi i ^a^tfSia^ faacaa at*fl^¥ 
aitaii ca’fl^a'^a ^aaa aacaa le^facjitaciia «2tat^ i l^Wa 

atai 0 Bftf^a inaafatca sil ^^atcf, ^; a^ta^ <*l0t»ta twmi 

isfqaa ^wa^ a^^iiat^ «ai «laft*r Tfaai Mn aft^a aaNa arajaffaal* 
tfwa \ 

^It0fa ^tala ai«0 ^aa* caat^i 5tf^atf%»^ i' 

«aa ^t^-fa^ta ^ awtai al fa’tafaflii aa ca*ft^^a^^^ 

«i^t*ra .*vm •aa' ca^.a ^al aia^wwa ?f^aair»i faaa 

ata^i \ ^tata tac»ta awtca 

faaa^a fsiafe ca’ft^aa anf^ faria atM cm\ 

^tiaf fa^itpsa aafea^ ^a«tf^a aat»i catat^^, 
cawta ^rtatac^ 'cs^ *iwa^ «iat5i ^ca^.i w taata aaa awl^ af^rcaa-^ 
fswfais ^tfa^0? asca wraai <»fOT wa »tl^atf% i 

’•itf^raia a^B ^ata atcfcai-atatafjpF ««?aarfraaaREaa^ 

^•5^8*. I aataa-tliata aa^ ^rtfavta-a^a^a ^ 0 


jn jj^ca? ‘aff^'c* «n«8« aarta^ caaaa a« fafaas w arlaj i 



»8 

»icwtai iiilt^i’CTW^&l <3(^1 cspft^ 

'tWc^ 

‘C*F?tC® <t»rc^’5 ^9 ^C5?t^« I C^ps^fw, ^fespp^, 

tfr?f% ^ f^lf^’st^RT 5i'»ft5{T5^ ^♦ttR «l?l^ ^wc*r?r 

C<rt!J’l %?R i , , 

f¥« »i’*itf5i^ 

^®i^,^f?i?i1 (Stt«i 'Bjf^if ^|%il ^fsRitfl?! I ’®r(?i 

c'5fB?it^ai?i «2t^ «2lf^*l«p c^tcttattc^ *‘<iiw^” 

I ^9 ^*111 

ffSI I ^t3R^C9I !51t^t?» 'SICSIC^ «lf^f?!'S* “?l«^*t%l’* 5K5« j 

^tai '9 ^^i{ ♦ttc^^ 5?t^ I ^119^ *15^ 

t^CH ‘ 

C(3|’tC‘t? «fff%‘5 I f^*R C^tt^t^l ^t%1 

I *l^t^ l*tf^ 'sj^ntc?! <ipin 'Bj^Ttetn ^taj’lc*!?! 

^c*iT 5|^1 «rt^1^?i1 i^c®! \ ^Tai’i*! ^tf^?il c5pM?fj:?p nfm\ 

^apl‘tc^ ^iil “fr^ c% f^C9f 

^tzw{ m ^Piiw .-^^U f^sic^ 

9 :«i«nt*l5^1 f%!i «i9 '«i^jf^^tn ^H1 

«|CTlt«f51 ‘ilt ^♦fsitsrS'S^ ^^5tc?r C^ 

«Hflt*tC’!F1l ♦fw CifJl I f^5^ ?t«mll ^ 

«2ttiif^ <lf^^«i-f^tc«t?i ^<81 ; f5J *1^^ 

C3p^jp^t£i^*tar 1 

CRsfl^^, «W5l ?59C>1 ^%VB 5i1^ I. <si^ 

^ I t^^?r 5FC9! c5pfl^<p^ «rt^ *(t%?itf?C9i^» 

c« I 'SW?! t^l <ilt fe»isi I 

*llhl CSl#^^^fBi?=V9Tt?l "eispra* ^*3R I »lfhl 

hiwrf^^5tt«nj «if^ff9c^ ^ «iit1^551 

c^p^l^^pn w ftf^j ^<1? (sr^ f^cgtc^n vN <2r^tt 

nti^ I cTt^ »itmf«r9^, srtl^c^ fkm^sw j 

6^«i t^i 9rhi ^r^t?i 

^ ’it’i'K wt^ wTm Wst fiif^. ♦jtitJ^a, 



^(pw \ ^S<igt?i*ini c#W«tii ^ic«Ri 1m ’ifw^ f 

caHWN', •?rfi»»l^ I 

CT^I»?[wu ^ 'sif ^ 1ii»! I «iw»r®tu «f3r^ 

«M ^ ^*0131'«'^•uMc^ 1im^\ 

«Wt^ cflcfeit^ ^ %»r« »it»itu c^ B^rm »i1oi; oi’ftfw fsi^^ 

^W9 ^ ’f \ #t^ 

«rc«o c^ ’ ♦tip^l^tirt^ wtc^ fi^ I c^ cai^!%« w 

f^i’tc^ fe»R mf. ‘‘»itt^rt<^Ttii 

»jMtvi 1^ mr\'i 

^\vs^ ^\ 

^!»o «tw c5p^»?tc?Ri I «.wt3i -nf^^ «jli^ 

1^^ ‘*^?i csw *tf^^i ''«5Tl^ «itc*rn ^OR i 

c«ik 

>it5» c*r^ m \ «f^np5c^ ^c’t’vl 

^\m wt^R r^f%j| csfcai ^ssoi^ Imik 

^<n?n ^^utt^csR 1 «£j^ wk^tc^n ^cas, c»! 

^tc»rt55il I «ii ^ CR, wti^ 

»it«rl?i«i-^8 ^ ttsf ^rfwhi I 


•nR^I 

Vinca Rosea Linn. 

tiwlfi ^prtt^i ^RC5»c^ ’Rfinil «rtt5i; 

‘Wfvfil^ ^1 ^1^(—‘?I^RCRl^ I ^c« ^Kl 

*C*I1r^S^i:5^w(* (Periwinicle) ^ifiral 1 $ 

<4^ *flC*rt>rH^f5| <Apocynaceae) ^ I «ftfl 


8 



^ I <2tt^i *^te 5t? 

C?t^^ (Vinca rosea) I »(t«r1 'S ^ 

f^l cutf^^il «fto c*f^ ^t?f i <i}| ’tt^iS 

«ii^«t^tii ^l^tfi I ^t?rtc^ '8 

'Sft, "^^l* *icsr %t«f 

^ \ ^ c*tc9it^t^ ^tt^f’itc-r j ■ 

C®t^'5^ C<2jC5i?| (Sir David Prain—Ex Director Royal Botanic 
Garden, Keew.) Wi^ «ltf^ I 

XPhlllip Miller) »|^i2l<Jn:^l 

^tcRi "sifta 5it5»tt5ii^ 3^C9P i 

333:9f?i c*il*«fc<f Jiim ^9(?rfC9! ^ ^v, 

^ ^'^\^^;\^ ^c?i5ii f^pf^n fs(9it«?i c?itf^?ri 

5|ll'5t’lrl^^.(Madagascar).tii^ 'sit’ltf 1 f^C-R I 

«WC3i ft«| ’ITtf^^ ’Itc^c^l 5|^?i1 I 'Sltf^^t?! 

*l?i ^fillll f^tc^n 

«rhl*t1 l <lra 'sto* (Varsailes) '« (Trianon)S 

(Richard), (William Curtis)-'i)?j 

G*r=i I 3K51 ^tsitcJTcn 0^tm all ^^l[^ \ 

(Sir J. D. Hooker)-i5?i -sm si?I.l^t?l1 ’if-B?! c£l^i5 «2ltfl5i 

I 'sitsitc??! w"! m ^51 an^ I 

»lt<l1 ^ 9lt»1 fC®!?! C^ I Jlt^fl C9|1^r?l 

«tR^ w«il I ^31 ini I w*(c^ 

^f's ^aitc>i c^?ic*ni dpim c*ri^ 

TO I * - 

fcm Bt^t^ttf; 9wl »itfl fi^? »ni9p»tt^ ^’fii 

iitc^f I ^c«fl«PiPni “Sit# c’rt »tt^l-«wt^ 

^ll5?i 

5H*! TO I ^55 <2rt?I i .6tf? ^ \ 5l»?*l ,5^^} 

O ^ »»^n ^ ^|ip 58^1 J 



ainq-CW ^tC¥ •*1t'3lt?l 

cf\^ ^t*( ^ ^ ’«rr<r c^^ ^\« w j c«tt®f^ <ij^^ c«i1^ i 

c*r«rl i ^ \ \ c’tt^n ^ 'stc^i 

w |f»?l m ^?l*t «ttc^, ^%C«Rl1 CftTltC^^j, (Calyx 

whorl) ^15R ; ff^l (eorolla whorl) 1 ^15 

w ^iw siCT? ’I's fc»Ri c’tt?! ^f<f ?rtf^?il f^iil fcsff 

'Bit^ w»t 9iti?i ^ jit*n 

^Ui(\ ^5?it5 fc?i?i ^ 1 il5 

'« 'Slt^ttH ‘C^^t?l' WS I (I’tl^t—C«l^51 »PP 

«f5 <2tt?I^ S ^ I (ovary) ^ 

(style) 91^1 'Q sjt^ll (stigma) Wt’l^^l—^'5 ; 
gtii 'sitf ^ I ^ ^15it«tt^ '511^1^. « 

c?i^TO aFc^i fir^i ‘Stcq»r tl-flcani »if^ 1^1^ 

^^91 ’Fc^rl's.’tlf'f^ \ 5tf5—91^1 jpp; <s!im^^ 

»lfil^1 Wn i£i^» ^f.^ ^C9|' >ptt5iil ^8 ’lE^I 

cf 1^, c^*t^i; 9i^fife 8 

(f^ai gl^i )\ 

A c^ ^C9ttj ?it^t^, «5tf1 '«rr^8 ^51^ ^itt^ i 

I 9W c^t9(;^1 ^ I 

5f^5i^t?i ’^■hstu im 'sjtfap^M 8 '•iclf^tn 

m^^^ I ^ ^|5 ♦tt^t?! ?i>t ^C9i ^'5' c*r»t^t^i 

I OT’ll t^tc^ cn} 

«t^til ^mcw^ (alkaloid) 'dtC^ I 'Q'lt^ 

’|i:^*l1 I C^ts( C^iH «tC9|1l '^*f, ^9 

fAf,m ^\t\ 

. ^t<UI (fsai ) 

(•>) «aT?i5 *tHt^ (^) ;■ •’(«) 4^15 

'SlHjjfe® ; (8) ?9i; («) ^-ilcsf? c^t^ 8 (*) 

fl-'sitn, i ’t^t«('hi^ 8 'siat^t^, ^«nii ^^15 

ti'^ fisr anrt^ ; (t) <4^15 ft®! i - i ■ 





jtH 

t 

’Kwipife^ T^, 5ic#iraw 

TOqi w:^w bmfk^ c^i 

cn 1^«tcit9rj? i m ; 

^15^1^ 1[^tc«i8 ^ twrtif I ^fm ^1 I 

•iHt^ cwcH rar tl^rtf^ i «a'c»rc"fii f«r^ ^9if^ 

«*nf% 3^ srfU c*tt«tf^(® f^- 

wt^ *m <*i^f« ^w3i ^<19 3itc«i 

«2rf»iffwt^ i 'i^iU*! ; w«ii 

9^5t"r I f^’i?itrt () ^itc5. •«i^wf Kf W’R 9rw» *icii m\^ 

'^Pi VtlKl *1*^ «2tf^ I^ \ «|5R ^<1=1 ^ C^ 

»i^l f%•^^ mt^ (x^^ ^ cn 

*tti5¥t m I sar^ w?tu *1315111, i" 

^Ni^l m Ti^nr9m «ii^ ^i cwfir® *lt9?i1 ?N ^; 

f^ iittai^CT 5Br ^ ^ f^Hf^ i 

»|-®t?l1C^ ill W, ^1^1 f^rC5^3l9 I |^*(f% KSm f%3IC^ 01^ 

»l^t5115 ^ l waf3l *rf^ «rc^ »l99i ^Cf 1 (^I8(lr4) OT11 

^ f¥ 5N. 5IU31I m mt^ 'itc^ f-uiitr*!^ ^ 5?i i fVi 

^tc*f «f»i <?w^ ^ <^*1=1^ jsrar?! ff%c^ 

<stfii I -9 <iri3it3i ’i^««rc»i3i i|»i-ifi i 

«>• ^1 l[t3 lfl *t%« Off^l ^ I*' 'S *jf»l*rt3| 

»ic«r ^m sm-ifif^wt^w I ?f®3irN ifit^;? »wt9i ^<jfl 

*i^jcwi«rf%'3i% *(flCTf^tc^i f%« wtiitm 5|5ra 
f% ®tfi *tf^ 'eimiv I ^9, m 

«lfpw «tl^si tH’W ¥f3c^ ♦ c’ik «r»Pi^ Kor ^^3iPn i:fa|® i?^ 
aarc^ I wBia »i«Wf?sni ^nn® ®ta« ^«pnn( i ^ifWrs ( 



«« y cm ^*1 t^WR ^ CWM» <3V^ WRW ^ ctm 

’ntn \ c»i^ ili:*R ^ t^»i tsm ’*H W 

r «i«ft^ wm rarc^- *if^' ^ ^ i oi^ >ito 

^tl^wftn (idtr*) "ftirt ff ^ -ipfcsn wvrtcitfH^l vftiirK 

r M'K (?itc^ w,% <jf^ft?i 1^ 55ar?i i ^ 

5ar »iir:ir c*fhtf«r^ i* 

'•rt’iiii gar >wc^ 

^t^tcn c^ w\ (Wtf^ ^ gar 

c^itr^f I g®r ^fwit 

—=ii^?ri (Wtf^’g I garc^ ^*ni »Rf*i i[^ 

c«r^i ^tn; c^ »i^9! iRRE^itH gar ^«rtPR 

'sw <3firfhj «if^»ni ^fs^ii aj-® ^^frvtn 
»if¥g ^ I gar '8rf^^w ^?tii gtfilfiR^ l^irg^ig ^t»iil ^^pi¥ 

wtfgi^ gwrv gar-wfsi ^stF® ^1% ^ ^^\ 

Lunar Theory ^ gar^ altl ’*Jtff%?r ^NjI f^?r 

cgli gf»ic^«E I cvt=j« fgai ‘srf'3 vui^ ; vhw gar 

cm ^flirgag, 

ggi tfw9 'jto gtra%’V'a tf^i^ i ^ 

«rtf^, ^tfi gcara ^ 

5rt%iR»f (one of the foci) ^ I f%i ^Jl 

^ ^Tt1%t^ rit^ irt «rtf^n1 gfil^Sl CWt^'gOi J ^1^*1 gow 
*5l^ »CT »CT gf^iTKi I ^t?rt ^^1 gWR ntf (% irl5*i 

a^ai *(1^51 

garcaf c*rt^ c^rw^la cata aa ai;^, »Pt< caN ^Ka i ^ 

tkaa ata w ^ta »iai ^a[ca i gcara ca w a#:*i?gi 

aiiw 'atata ajia «rta a>«* ^fa?la cwaww ^wr «iTa |t 

atai f%a *jRft g»tc*i^ ••aw a^« wca tocW ►• aw 
^1 ajirt ataca. garca ^atw’ilia, ^stata ’itFai ff%^ 

’ttyata i atai i gar awa^J *$^fla ^ iH^ afac^f j ar®att 
caar*r antia gtf^v afacai aa ata fla cawai aria^a iitta, 

* «alaatwawtit ^rtw atfSrw ^ ^por,« wai R*om caicaawatcw -mim 
6fnt^a«rittWraRic»^«fHacanif^Ra^ » 



4 ^* 

^ 5^11 ’flu (sp^ w®! 

^«lt'5»i:^ <4!^ <4 Hf 

<5W^tc»i »!tf^ ’«i<K Biwit '^ic^tatvii <4i^. slap'ift^ i 5Bf 

5'®Titr5 '-2t5^9| ^1 c^ ^^<1 .^<1^ 

^ '!|t—<4l^<1 5It!5 I ^Rflu 

’if^ ‘fl'5 Rbl^^ ^ c^, ecam '5if^H?[ 1 

<4J^ ■ -SCW?! ISIS'S ?|f% 'SIR^ eifs^l 5|f«t'5-(2t«tt^^ 

’5cwa%^t*rn^ wn—si*^^] i 

6src^ I 

^?i ^*ftii’?<fra8f’ifs's T^xmfm ^t?t?i ’ai^r^l ’itaj 'SSP^fcw^lN l c?te(^ 

'»in:^, ?t?l1.^^: 

1^?a ^rtc^ 1’* c^, 5W?i mt ^^?i1 off^t 

^5if^ ■ 6oai 

i t%l 58J '95F<< I 

t^Rirtc^, “cw *!<« '^tn fwTil <2tm 

srH cstc^ ^j?if%[ ^ *” 

c^ "•f’Pra” «, w *st<fjpf?i*i <2if^^t5i^ ^?i, 5fs^« 

C$>R^ ^f§?5 (reflected) ^^?i1 | <J5f^tC9| ^t*5t^J CW^S 

»m»i ^ 1%, ’Utf5i^''S »!t^t^i 

eart^ c^?rl ct, ^ 

I cq c^’i 5it?i« I 

5Br «r?f^ ’itai I « ^tt9it^-<2t»rtc5iii ’sr^i sit^— 

•Sttfl^f^^ C«(lf^f^«t« 01^? 

im \ '«itc5it^ 5tar? ’ttcp «sif^n'Mi 

cw^l ♦ I RW?! ^fw '«rt^9rt^ 

^tClii ^tlH- *11^^51 5f^ 5lH 

«5rHt*5T ^%rc^3i a ^1nw ^?i ^ 

'sii^ <21^ %I, ■ ^<15^ ^ <sw ^tn f^t TOST?! ^ 

1 5c???i m ^ ^icw i 4‘5 ’ft? sic^ r 

c^t^s w c«f^ ^u T^% *lil«Fln^1irt,«rt5il 

♦ : i--^5fW)!i *R^i 'ai»m> ■ ^ ^ 



.fin’s*! w^i fitf^^fii^ 'srtCTic^K '^^^ ’•'f^iii c^ 

^151 ^Wa «f»i^ttn «ff^^1 I «fl^ W 

3iTwt?^ 5vm 1 ^*i*» w '«^ '«f^ '»;5f^^^ii.i 

5tSR W-?^ c^ ’f^’! ^tf^t OrRc’S ntfiHl ^t^l, «??*» 

filf^?s c^ ’"Ttcfi ’5ti1c*ri 

iel?i nc^; «i^’^•^ ^t^tc»f?i ’srf^ ’i^?!« tot 

nf^ 3!l I ^Rtt ST^Cli C*f^1 ^*! <^ 1 ?^ 

c»!tt^, 5tafU «ttC?F 1 filtsn . CSlIC’RlSKS^^^lBl 

«»itc^ c^. 5cgr?i ^ Rapi ^i5r$t5 war*! -wi^ >rtf« crf^t 

65?C^ »f'*tt^ ^ *t*f^*! '»ft^rl I "srW*! W?R C«l »l^ei ?t^*rtljf 

^t^tCif*! 'Sitfr^ C»fR*l 1 R C^. W® 

I ^t?l*l ^ 51^91 'eitctlilf^r^*! ’erefwn C^N R I C^T CT, 

f^c? I war?i c*f^ ‘^^*1 SN^ ^^*il f^slcf. i 

ww*! c^ ’if^ 'sitcf, ^ 'sitnnc*! war*i nm 

^ fitilii’qm I «Tfl5i csi^ m 

CT^t*I I ^t^till •''«ltlW’5J?lf^ 5afW9| 'BfSf^ 

( ( <11^^ ^Ib-soe ) I 

^t^t*Ji ^t^tE*f c«fRc^=! I ’ttTtui '‘^ir«R*r 

f%w*t*! ^t^tc«t «rtf^« r c^ ^t^*i fk^^ 
^Cf m *\^ (M f^iii*ii 

'Brt^tci ^tcw. 6 ?? tai^Tin ’Tf^- 

I “‘iit ^^*1 c^t^z^ ?itf^i c»r«^i 

f .() c^ ’3t*it*! ear fiff^^tc^ 'm^n 
TO, fittfl^ ^tW'‘S!f%f?'a ^fw»i:r I WTO^waf^ 

<st^^ 5wai?i stN 3 ^^ I ^tTtcn 5t®?r fk^k i 

li)^ ) fkm par <?\^ wt*i -w ^»r.^fini1-5ar*w 

'^.1^.pi ^'3'af^ STTO fro* I ctrf^c9H, ^t«jPar c^irtw 

crf^c^ 

'^^mi cq, fiif*( 'Sf^lcR ies 

f'*t5tci? I TO BWc*F, cq »iTO ,cqqi q^ 



IFIH ri^H tT<n I ^ 4«WH 

^ c^ ^rtnf OTfl ^ «rtf «• 1^ f^Pdfei I 

»i^l »Rt^ ’^tc^ sfl; <lfN*l 8^ filfsife, 8J» fsifs^ 

t^tsd f*R 8> (?dS|l« ^ I *j1^ ifllcv 

«cw?i ^ ^*»^9 

9T6 «iw ww ^ ’Pf i[^ ■ ^; <11% w\m ^?j c*\t 

f%| ^*1^ ^1 nM^j es» «Rrt ^n i «t«Pi 

t%S| ^ '9 BBT <«▼ ^ ^ f%5|^ tifSI Bar 8& 

♦ICI, ^5t?| 'av *t«, 5^ lTr*l ^ *tc?i ^ ?I%C^ I 

<^ft’t ^ .f%t« «2mi w »rrf^,«2it« 

^ ’!^1«¥tc*! Bar ^ai ^fif^ i ^ ♦!(:??—^ « 

aiar!r .«wTh:»nr ^8 v%i i5%c»i—^<5c?( catii «id8 i w 5|«tarrt cir^i f^t^tc? 
c^t ^tcif^ «ravir»ra ^s ^i *jf <stt?i »rtC9|; %^l ^%c<3 

<r^ CT, ^•Rtn Bar firw <ii^siiii ^ i 

<stt?l^^ c^f^c*!^ c^, cfU c^ Bar cw\^ 

<3<rftc^ «it^t"t ^ ^f?r5 <«rt^ \ <st^i c«r%»R, <ii^ 

^ ^c<5 ^1 «• ^^rt»ni i fan 

%!i ’Rt*i* ^ I ^ctfia ^ cf[ wi ^ 

woi^fir^ «fc?r ^r^t?ii c»!%nf*r ^\m >i«iii^) i nN% 

^f»ralf% «iwi Bar <9¥^tfai?r 

f%ii (3r«il I ^ «*ltft5» BBr»rf^ 

^ ^tffi^i «i%»i¥»i <Ji^5r tiiRai Bcarn *f?rt¥lfe or<t%c« 

•ttfwtOR 1 ir^i1^irw<5 Bar f^^ hm atfwt^t 

I Bt!ff?r cstw*! i 

c^^=i, ^9 Btara at?r srwic-tt w fw^ ^iWrt wtoi 
« t8[t?ii cirRc*R, scarfl m %i ^ofni »w^ »rtcit, 

^ «• •’itB’* <«j^ aw cBtn i 

^f»ii»R, "atw *ff^f^, <9^Bap «vrrt«-^"^ofl (W wtcsi f bc* ««»♦ 
»P9wr .Birtw 9RI Bflf^ vm Bw *?:) i wNrt^ *m*i% 

•5SWB*W^lrOTllt»J«W 9w 1^9! 9tn 9|i|Cl! nc^ own 8fef^ fdHNt %WtPP 

moon <0 month 4^1 ’rt*! «Wir» <wiC ^89; 99^—"^^*n“-^ « Wf (iiIpP 

'8ewj «rt« ditti 9«—I 



^ m, ^ nfiift* 

«%• ««»*6t KuR 'SRI I O'tf* "Rfpi ^ (Siif ^7\a 

<2rrt '«• <»{tc^ I 5aR^ 

<21^ c»ti:^ ^irhil '$«lt?i «i}’^ai ^ii i «teo f^i^ji^ 

o. 1^ ^ *JW **^^'* 'Slf^ ^ I ^fi(^ ^ t ^ ^n 

5il 6 tar*i 1 >i« c>ihi5|<^»fiiRi <^^j 5 ^lifs ^n^'s 

^ l 5t!5^»Rl ^fM9 <«rtl¥ j f%« 

«ir*<sitc*! c^t^R'e «i*«[-^'<f ^f^5rr?i I ^ c*j si1c>!^ ortt^ ^; 'sw 

f^fti^ «r^t5^‘l mi ^f^oR I 

^1 »Rtef c^m ^ I »r?i‘!,^tc5i 3^1 

I ^?r, '5t3^i tRlc^ 

3Ttc5i 3^«^l T^m } r^p^ Jiff'S (?itn^»ni ^1 «it^tc^ 

«if5c^ jypf '5t^ td^ "si^ < 11 ^^ 

I ^«itaFc^ ^csf >H8r cq 

cw\^^ *\tz^ I ^t?i *qfec« ^mci sii; 

’jpi^l f^f^Tii '5t3n *111 <ii^^ ^IN «iti:^ I ^*wt3» 

“«if^?it»i*' ’if^i^it’i 5^1 ’p^t?! *t^ *1?! ^'^»nr 

3KH ‘iic^ <iic^ 3Fi?F9f td^c^ ^j5c^ (?r«l1 ?ltK I 

tdf^5t*l ^fW5 3^^l1 ^ ^ C^ 

a^c^t*r»f 'St^t® «?tC5[vi I” (tj: ) W1 “^« apiit’Ht^rt- 

yitif#|«t^ ^’?it<s. aK?itwc*fl ^rt^f^'sc's” i (5r-$aij srl^*! opi) 

'«i1^^R’t*i 5twfii*r4c5^ aR»t; Btor '« c*h^ A%^m 

efg I apc5J or%»i^ 

c^l, o« 5lw%5^ ( ) ^P\ ( 5t»^t>l) >»«»• mattes? 

^\ I *1^1 «<»<» tfl-Rt?! I '!«»’» 

<2l^t*i c^, fn^t^ 

f^ai % ’ipf^tc^s? I* mf^’i*! c*r%^5i, ’if^>rt'r9 

* “They were in fact the supplementary days required to balance the lunar with the 

solar year.The sacrificial literature of India still preserves the memory of these days by 

otdaining that a person wishing to perform a yearly sacrifice should devote 12 days (ftf*ftVS) 
before its commencement to the preparatory rites. These facts conclusively establish that 
the primitive Aryans had solved the problem involved in balancing the Soi|^r with the 
lunar year*’—Tilak’s Orion page 16 . * 





>^8 

1^ (2tt? o«8 fif^ I w»^ tif^j^ 

'®«8fW5l^ 1^ fW5^ <?lti:^ I ««9« fifc^i«lflc^ 

f^5l ‘il'Mf *1^ *1?l <iJ^^ ^t^?{1 'siHfSlt’l ^tf^TlI 

^ I 

«2tf%^ltlJ( <il5R ^^)^ C^, 'Slt^t*! CT^*53 

R?C^ OT%® nt«^11 7J1 I c^i ’qi^, 

I «2flfl^ 5CW!! ^?l’?l’ll ^«f?I ^<fl^ 

»iw^ <ijT ^it’tn cwsTTi i ^<«il—^ ^f’l: i'* 

() I '5i<—ij^ai ^nl ^ 'Q 

BBf ^C?l ^ "sisil^^l ^C5 ( gt’iR*!, <2t«tsi ^t'9, ^k 

'S|«(ltll, gl^*l, ’1^^ tH^ ) 1 m ^9 ^^31 ’qlS?!! 5ltt^ ; 

^'hrci ?t%® ^<frc^ cw^l c^si^i ^fgiw^ cw^i ^ i 

♦t^^^apcsi 5® ^c<fm ^c?j^qg m ^W'Ntcaissffc^ 

C^ftl I <1^ 

^’Ttig'C^ f^'il^l, ^^1, 6^, W*l^, <il^tt!^, ’^1*?^. 

3ic?rlw*lt «'srt^i'N ^111 I <11^ f^f^ic^ 

5® aFpq m'^ ^*1 «(t^*i •m*'- 

*1^ ’IW Ra?ii 'siqsTO ’itti '«i?IK 

*l^ni ^l5ll1 •’?tfjt^«FtC51 m 

«rl^tc»f ^f?c® «>iti:^—4^ f^f«ix^ *if«Rl i *j[r<»i1 

’jf^l t3rt^ <ij^ Ftaf^ltJf ^ 

<af<5rl I ‘'*3<^»i*’—*t^ ^^c'® "*ir<5rl” i ( 

) II cm *j3*lt8 ^«(1 0\^ « ^*>f^t^l um^ C^1^8 

c^t=i'« ^C9i ^tt^ni '^rfr^ i ^1^1 ’iRNt?! ^ 'Sif^’Hf, 

f’lil’91, ^^1. ^t(, 5«l^t»f^ '>9 

f®t^ 5® ^*l ^‘f®? «!jtx^ ! ®1^tll m W’H 

'Site's ^^t?i i ^«t5i ist^q’q 

'«i'85 ^8 ^ 5Cer?l 'S »?c<fl?l vfl^ai ^?,t^ I 

’il^ I gt^*i ^tci—i^ipjfiit! II 

f? II II ( >UI^» )” i—'®l<t‘^ 5K91I ’‘fW 

f^f5rr®»PiW ’IW ‘J#11 *!<?!« c’q 



6CBr!i •iHsfl (?i 

f^f^rc's 5cw?i «rt^t c*r«^i1 i c^ 

«itnf—•*rtr»i1 ^ < 2 |^t*tf%; 11 FWP ’at^: tsip «sit*tj 11 *' 

m ’tc’pn <3c^ c^iH ?f^!ii «itrf, 
•-©IP^Jl “«3Fa|CTtn3|” ) 

f^f^ ^ f ^T<Tm 

I ^toin ^til^ ^1 ‘*'4^1 15 

. »rs^w <2i<*(3n <fi *j<'it^ r ( ^\m ) wi c^iH^rt^t? 

I ^1 <ii^«?.^'«,Ji?i9 ti<?, ?jsti^ c^Wsit^ I" (c’lt^^t ^^*1 

«»i>i») II 

*1?l BCeff?; 'Sitf f^u ^jSc^ 

^Tt^jt wc*f "’a'51 w ^2tf^^•^i% ^=5 ^t’Ut’ac^ ^sisr ('-•nr«i€i) 

(^i8i^8) I <2rr^^icir?i 6C2??i Tn *<5{^Wii c^i^t^riai <^1T^ 

??tlic*l C’lt^f^?! ^t5l ^1 I 

^nc^?i ’icn^ ^r*65it^tc*t f%l%c^?j ^t?i Rsrtj 

^»f?l 3|S0^f5t ^9| I ?i:3 f?=» ’1^ 

«lfc^, smc^ 3R*f: <3f^1 ?itil; 0\t 

3R»t: ’’(ti:^ 1 m ’si^Utcn 

^tC9| 1^*rc?l?l f^»f*f i '-SW ^f^-C^tt^W?l 

<£tf%ll« ^[m\ %*r?(®tc=a m 1 c^niSft^fe ^ 

;—"c^i c^^tls « ^*( 'st^ 5'3 ^Rc5f m::^ m- 

f5 ?i55i1 ^Rc*i I c^ Rc^, '« bjsRi^ 

c5«fR^c^ ^ 1 ^^•s ^t?t^?ii fwc^i mfk^c^ c^’itw m 

^(51 ¥r?ic^ I c*i^tR 3 umcu^l ija*, c^ fH 
esfc^sftfe^c^ ^<cii«itii fh\ Tt’iH 1 cnt R*?« 

^im R^ 's 5«sr?f ^rRp*i R^?i w ^Rc?t 1 

(il^ (the space enclosed by two intersecting arcs) 

RR:^^ c?WRtc^9tc^ c^w^Rii1^v1%5iRf 9^(^?, ifRi*! *^3Ft5tRF|^) 
"^^R^rl*i^ ^fm\ *rai ^ c^R^ 5arR^ *3ja^Rc^c^ii 

cf\t m c#it*f I (:»->:>) c^ptlS ^nl ^afRp’i Rpfir 



^<11 ^♦jii 5w cn^) ’siPiij ci^fr9| ^ 
i sray? 'sitff^ i (^^) ^ 

f^cirhi '^z^n wt?i \ -^-\m f^’f ‘«if^#it 

52WC511I *^^ « 2 tcTrc»f 1 (^'o) 11 ” 

C5it9it«frtn{ <2tJ!C9r 5car^ aR*^: 

.« 

'9SFif w '«^<^1 ‘•^ctfin*’ m ^^i- 

’fl^i c«fit^?rt st^l I r«f^ ^t«l ^t^l 

5^?l ^ I ^c^nr 5n??i f^irorc*^ 

i 'sisi^ifi «jf«nit^i ^ 

^ «|5q!^ '9?F«J< cif^ttll I m ^<t>*t ^ 

^5'5i?pFtc?i '«raj f^<?i I (?[t 
^F '5ltl>lC^^ fSJf I c^t Rff b-d ^t»t 8« ^91t ^CiF | 

m ’ifil’SJH ^f?fl ^ ^C?| ^C?F, ^?l '93*^1 Wf; ^11 I 

aR*r: ^it's 1 « ecarFi c^tlS Nit^n, 

c?i^ (m « I ^5f?i ^c^i cf[^ t^, 

() c^tfS, CTtt5?j c*rc^ Far 1 uar 1 c^k 

^ ^c? (:>-« c9ft^ ) r 

Kar?i 'sjtipf^lVpfjFi feRi Jiti^t^ fij^«i ?5?ni^ 

V\ I I KBf?! l^t^n ^ttSF 

^ fsm ( feaj—^I 

<5 <iR?l, ^5 5, i 2 tf ^t?(l 
I ‘<3»!’ a«tl ^tiil ’5ic<fi?i I f^f^n ^cira 

^?j Kar?i wf c^ f*f^ c»(^ 1 

Cff^l 5Fa <lR% I 5^?I1 ^t^»IJ, ^91 ’ifRtC^I^ 

^t^l '«Rt*(T f^*f^ C^t^F 

Cf^ ' 2 tr« c*j^ ^ ^a(- ^ci?i 

>iwi c^ c?t*i '»i^ f^Vf^- 

tnc?Ft^t^ mii c^{t®it«iirc?i si^«f^t»i5ri <si^m tm ^f^^itc^si 1 

^^tC15F» B!a ♦I^J’5 *53’!l55n ‘ 2 |^*> ^«ff 

earwi 

»WSi ^ I 6W 9lf^ 3*fH 3^^—51^ 



c¥ar, a^, V Ksr; •^c^9* 

“a 5" ^t| 6t^ ^ (feai—i) I (^t*i “ae^csf” ecor^' »i^ji i 

«t9.1 ^t^-r W = ^?R|-f 5|Jj I 



Q-e-tpIfif 


fpai—^ 

=^9t5rl X ; '5W5|1 ^11 = pi^J] X 5nf>!l1i-r ^^*11 


3 



f^--% 


I . ' 







5tisr?i 'sit^ii cwsut 'srtcf j ■«i«t1— 


**^X'®8'abr ^5>1-4'0*%Vi ^11 

<0^8e •• 

^^c'5 ’itcij :— 

5 * Psr^’Fl; ^ ; ‘«t ^ ( 7 Pt*l TO 

. ^ c^«i 

^'.=, I 

^f^’fil *’1^' ^itntli ^f?inl nf?if«(C'® *5 f’ '5it<i^ 

<iJ?F5| pftM ^t^ltll ^t{5?l1 51St|1 C^m I f«f?C*[<l 

c^t*l "^’l” ^ ’li^^t*! I ’if^l^lf*! '08«lr ^311, ?| 5Jlt>ltC^^ 

*inRt*1 (Earth’s radius in radian according to Hindu Astronomy) I 

<ilTO <?lt«f5i ); R*r^^=®^8«oo r.^t«R ^lJil 

«lTC^I '^F’l' 5C^?I ^It>rtt = -^:^ ('n--=v"s. ) 






Iroo X ^ X 

0^8*0 o 


X'08'Ob'' = 


<t •«<» 

—--X 

O^Soo o 


08«b’^=««*«r^ I 




'®t^l 5ff®?i~ ^ X ((2tt^) I 

*ic^ TOPi^ii ^vtoo" (L^W i?ii I <5c^ ^■Ki{ 

C«fTtt^f^5t^*l (refraction) ^1, cq 

pjfe ’itf^ntfic^i^, ^ds^ts *fr?i5t?i^ I ic^if^i- 

C«|jtf5^-t^tl^ ( ^ftb-o »PF ) C?tt^ 

5car?i ^wwii 'wi^ 

Be®? ^1 ♦Itc^l 1 ^?r9 t'i^^io ; BaPF^'ht *lf^f*( 

0^8* •• C^Wq *1^1 C«fJt^^ TO BRff^ ??r5 <2it?l ^I'Olr.W* 



<2(1^ «• v?i«i I m »i#fi 

i?^?l1 I 

<;[f^ft5 rosm I ^iiic*i 5aR'«isi 

>iT?i %1 ^{591^1 ^r?!?d ^tc9rl5i^ ^?rl 

I ewisr^*! ’?«ii ^ ; -^nn m*\ 

I c^jtf^f^,’!*! *« ^nfw 

C«}Itr^^ 'S >wt^ ^tcsrf55l1 vsi^\ <11*5l^I 

CSiJtf^f^’t*! K®?1 f^, '51^?^, f^l?l '«ltc^t57fl 

I *itii1 

C5lt ^Vsi \ 


gf^^l « ^t’l'hi^T *i?t«f <2t«^ I 

«2ltf*t’l*i *trr?? ;ri I (?i^ Ttaw 

«f3 ^^-Ni a^ta i ^fi?-(TOa <2rt%*ft5''8 

'«ic^iaf <ifaafw atcap; «2IT^ ^a i <4^lsa as^as^asf^ <2rt^ 

^ 'SJt^a aap « aa c*ita«: a^f^i Wta^ata*i ^ca i c^fcat's^ « 2 ti^fac’la ^ifa^ttap- 
*rt% '«is aa^ ^^ai ai #t5i at'a at^c^ ; ^atai <2tap5 ai 
<ifa^ atcafa 'si^rat "si^a *rtflfaa aat?fawa i '5it^la-‘2r*f1^ 

■sia^iac^ ^ liia ca^^a sfta ^^a i2tt% cat? aira ■« ^?tcaa «?» 

^^ttaa aa^atca^ 's apca aala^ « aal«t?t ?a i a^r®: <2ttft^at^ 
'siteraat^l ■« ‘^jaiR '»it1^^ ?a i «rtfa^ac^ a?i**acaa ^faata <sraa^: 
cfl^lia ^ a?rataa < 2 tf^ ®ta ataa ata—caai at? i *ta**aa 

f^acaa atar aaTi '« atasaat^a aaa'S 3pta "(ap^ta. “^faa^ ?a; 

ataf^aaat^ afaaicsia a? a^taa-1 ^ 

« 2 tt^ . iHcaa an cntaa a^faai fn«! ca? ^ta; ^ta 



'«f^ ^1 

f^1 *ff^a(csi *t«K 5ic*«f^ ^ 

1 '51^11 f^5*!i?i ^1 aRi; 'S 

'®l’F*<f*fI *tc^ i '5|^«1J^^ c»fl^ ^’8’iwtf^ ^?l»2rtfe 

tini. 'si^R^'hl C*fHl «*^ 

jRCfl *tat«t?t 'srfalwt^t^i apR ^rfi^t^ '«Jt?i 

«ltt^ ^ili • 

'« '«it3^wt^t^ ifi^^t 9[^% ijrt^tn, ^tt^l ^1 ^^C9l 
^♦ttira ^I« '5|f5l^t<fl I ^t«l^tft^t?l ^fl ’It^t'StC^ ^^Vs\ 

« ^•vicsitc^?! I 'iJ^?R’1 WC^ra 3fS 'S 

’tfitast^ »2tt% ^f^’t?( ^ni I <siw;, (2!t% am 'sial^t’l 

i ■tfk?! 

«itf4r5^ c*r^ ^cs \ f^€l?i^:, 

'STSj^r?!—'*lt^^rr^, i 

(2tt% ( f5!?—'« «) I 'Slt^^ ^‘sWl 

^\a\ «ita9?i»ft^t^ ^ 

fill ^C5I^<l I «1?ltw^c^1l f^’l*! (£tt%- 

c^ 'Bitetii 5i^?i1 f^c^cif?l ^'s*! f«ltC^ I 

C¥t5t CTtJ! <2I<«R '5l1a35»rt^t?l *ftl?l 

^tf^ ^^111 f^l f^«f1 ^t^c'5 I ^fw 'sitainwl^l 

cat^^ iSi\^in »i^c?i ofU ?i^C5i. c«flfe« ^1 »Trc^, '®t^ 

^tn I ^c^?| . <1C«F ‘il^C’1 'Sig c?C^ ?lt«^1 

I ^ ^ W • ‘srt^il 

I "f^C?! «ftf^C^ C*f^l « 

^«?i1^?il ^rel^Til ^tc^ »iiTs w?i '«rr«r??r'3ii cat^?! 

«2rt^il fw?li ^13 ’ftfif ^C3 1 Liver 

flukerf «£tt^ ^C3 I ^tS <il^ 

^C«f3 « Filaria ^3 ^’{Ji ^1%a1 ^Wc*f3 "iflc^ mU 

» 

f tf^ C*r9 I ^1»I1 ^t5i^^3t3 ^fsi-fW*F ^f33l 3^5*3 3#® 

fetfj^ 3 l si^ ^?l vi) 3 r ^jr ^3 »[-^C3 filaria f < ftsH- ^ C33 I • 



'»l1C5 I ai^C^1^-<*tt% ^Cin» TRC«IJ ^] <?«F^ t£J^ \ w 



f^3lr~~'> 

?Pt^5|f^^1 (Filaria) fsf^ 

«2Jtf*t«}5|i:i5 c£i^^«1 »i;«in I >1^51 ca!|%?i 



fill—^ 

(Entamoeba histolytica) 

«t1*Nl 

’*rtf^1. Amoeba proteus, Entamoeba' Coli, Entamoeba histolytica 



()—I tii^ 1%??^ Cfl^% T3S «2rt%; 

tm •ti?tcf?i wN I 

Amoeba proteus Bfl^l ^ j \ \ Entamoeba coli ^NfCW?l 

^t5 siC3^ ; Entamoeba histolytica (t^*^) 

wtsrfc»r^ «ltf^Tii \ sftrsn <2it% <*it^i ^ ^ 

^c?i; ^^tcfra i 

Sacculina < 2 rt^ ; ^tc*r? 

C^t’tT ( O ) I CfC^ (fj^t ^3?tCW?l 'sitlRCn^t 

^ 5lt^ i <£i^?5<t 'Sig CSl^U 

*211%^ w c^%?i 1 cafl%?i (2rr^^ ?K«a 



fgaj— 

JlfH (Sacculina) 

'211^ 51^^ «£ttf^-c^rci?? *i:«(j *tt«^ ^ '8 ’Bjfsife’ftit i «2riij 

*f?rt«tcii «ltc^ '« v\ c«tt*M -^fn^] I 

^ Wt>RI ^ I ^w?l fV'StS sra I ^«?Ftjfi| 

^ r-t'9-^^Th^ 'sitai^i >1^ fW 5it5lC5 ^n^lc^nr j 

c^te ^ »fi3r?i «itf¥iii c^f^ i 'sjtfii m ^<jtl 

I ^5t?i <?it^5i« 

; %5fCifff %«lirrir ^ xfl^CWW 





^ sfl i ’rt^t^n'^! <ij^ 'ffn cst^i '# 

^?lw> *ir«irl ^ I 

^^\ ^5! ^‘af^tncK 'Bfsnrt^! ^vn ; fV« ^i c^ptR «sft% w « 

nu »ww »it*itii*r®; r 

cw^ ^t^c'35C5 c*i, %^Vsi\ ^ c^U m,Vi »i?t«tit \. 

35 ? I ^<ljm (Mantis) RtW ¥f^t-'i|?| ( fsai-g ) 



f^—8 

C?lt^ (Mantis) 

'sit’ltcsi W >I5t5|' ^9\ 'Q I ^\f^ 

I «2if^’tc^ 5n?t^ 5ic^ 1 <11^ 

Rain worm | C#tt^ C^t*t?l 5(® *«ics|i:^ ^tfw^CT—Horse-hair 

worm ^\zs[ ^ZH^ I "tflOI? «? C^Tt^l ^finrl 

Nemathelminthes Phyllum-tii® 1 C^d? C^ C^tt®! ^ ^f5| 

♦Itant a c^tfe Oizmn c^ c^i »np oitfe *ltafl 

^ cat%?l ^8^^% I Nemathelminthes ca|%5 

Gordiidae aftf^ I Gordius \. ^jii 

4i ie ^ 's I brcj^j <sn^ 

^ ^^-a. tftc’? ^ %ti|»?i ^Ri •>S^H a *i*5t«l’t «ti^ «tti n*it^i 

. ^WBi—;rt®4 ~ %5i. csrrti^. a ^ 1 '»rrf^ c^ ftfroi 



; ’IFWW C^t^ C^t ’BltCl: I 
'S ^ i, C3|t5t?[ 9t\ ^ 

^ 1- ’»f5iCTf>i;f%t*p^ m '« (ym\^\ '»tc«( 4 ^); 

fli?ic«pi ^*w>\ ^c»r?i c*f^ti 1 ? 

, ^^*s ^ I *iB5c*rt w 

^ I ’J5-^I*i?i ^Biic*f»t ^ap ^ f%®'g5 <it^t?( ^*f1 ) 1 

#yf^?i ( ftai-1) 's ’jji^i:*rc*t!( c-ic^ '«^t»t^-f^i 1 ^^c*r?i 

♦it^5^t^ 'sitc^; ’It’S I ^ «?tt^ ^t!i1 



f^— 

^C?l I filf^ ^^tfl «fC9i ^ I ?a5«it-C5tm 

"e ^3 =iflr 5 cv^f^c^ ^ j «fOT? «rtc*i ^ «r»w 

•rst^CTi «rtc^ (fsi-v) I fSprfiif 5 »it«rt?i*t^ 

OT<I1 ^tn ^ I WS{^ »i^ Ftllfel ?ni«ptc3in 3#« 
trtC’^ I 3^?l «t^l ^tn I 

«tnr ^81^4 ftii ^«ri c^ 

to;? ;?tii i5%c^ 

(?i% »pra ^Wwi 5|f^f^« »|4pT I #?i *lii w 

^ ^f^l W cwf^'s ’it^fJ ^ i ^ *lp<i 



<sr9^ 

W«ri JlCf HOT «H3 C’HWI 

«PI CH^t^Sl C*ftf§C^ *ftOT Hi I Hi C«lHl ^i&- 


fsaj—'b 

f!^'|sfH!I H9R;—a—a \n j ^Hl^M 

b—‘^!-#ffH 

^r?l?l <4® WTIH HC*J3 ^’"itCH ^tHl I Htf? C^rR^ltfW, ^t?l1 

Htfen ^rtcHf hi j ^fcns HrfSm <«itf%r3 «itcH hi i ??®Hlt Htr?i’f®cHH 




fga—^ 



fsai—y 

«r3lH H%1Cf '« 
«2tT® HHtH ; 

■a—t^HCaa^- 



'•!« c«Ft=i 'srt^u ’«itc^—<ij^?n «wpit5? 

TO ^ m I Bf^Kfhita ^ «RtHa 

««t*rt^ cmh 5i5ic^ or^ ^jf’t \ «rtt^ <aj^ 

jpic^ li)^^ |1^f i^lc^ »!^?J*l to C«r^ TO Cirf^?ltff i 

f »i*i?( c^c5t?i "m ’vik^ cwf^kf^ I #?i «fC9i c^icii ’i^i 

^ f r^i m^ cwr^?! ?itl5 ^tR?i cgtc^ir 

f^c^ ^pf\^ «ttc^ i ^1 vitiTin »ito 

‘^t»i *ttTt^«1’ t fifTil ’It«ii1 «f9i 

CTO (?ici1 ^♦(CTI <fl«{tc?i c»j^tcR cwf^c^ ♦tt«ii1 I 

'ff^c^ ’itc^ I 



s> 

TO cwTO f 

• * 

CBSfl 5fl I 5flwtail"'2lit^ IrotTOc^ «f9j ^ssR ^>8ii« fei 

‘ifzm TO^ ^to ^tfinii 9ur^c9fetftc^ ^ *ttcai ^ttoi- 

to^ I *(tC35 «F1 ^tf^^lttot^ l 

'TOI f^TO I @iir5ic?li5ttlrs <stt^ ^ TO TO to I 

f5<^^ »!%»» TO TOTO; #?l aitf^c?! C^ »|€N 

\ «rN TO TO *tTcci^ TO «itto to ^toto i ^'¥'fif»i 
to »iw I toTO ‘Hgj?! ^ wtii TO® ; 

^{ 5^jri TO I ^ S^?i tro to «TO.i 



*Ri >i?»w ; fV?^ «fC5i^ *11^1 I 

fw (Sft’a ^itii ijtf^-ft'® fk^n 

♦ftcara j «ft»!?i f%5?i ^fii^ I *t5 f^pt^ f®’? 

^ C<Pt!? ^1 <si^ !^1 I f^cSt^C’W «2lt?l «Q^ *rfC*i? *IC<IT 115 "S 

’Jt^ii m \ c»rr*t »rsi ^tfi^ii i 

f»r9'o%?P'S ^^^p\ f>n^n *i? 



:>• 

>55—Mlt«p*l^i51 c*f^ 5|1l ^tc-t 

Ht^C-5 I *|»5t^ « ^mtz^ "lflc^|<! «lt?et?l 51^ *rH 

<«rtc^ (feaj-—>) I '»> (proboscis) I ^>&| 

9i^r5 ?tfi[?r <itca (feaj—>•) i *it«fc*rc"i ’*st5i^'«f5i 

^sitcw, -iftcira ^ ^1 »rt)5tt^ 

«rr^ c*R f%:g »iSli?i^ ’wmzn c^ftflrs *(tc^ j '^Tt^ ft^ <si9 

^tC5l W ’PC^ I C«rf^^ ^sf^P^I (Acanthocephala) (ffeig 




—^ I ^ »i»f 's*«igt« "tlli^Ri 

*lt««1 I |tf^8 «l|^? ’9*'?^ 

»i^ « m ntta I V is^fk^ «rtc^ i 

^ #1^ «'»*u§?[ ♦ftirwrcn 'srcs!^ 
c^ «ttw ^11 

fj>ft^-f^?j 3it^; fi^ t%]g ^c? 5rt I 

'•iWiI «fW <2tt^f ?it»l ^f^"® %i; 'S’WtffH 'crtu 

fw5» ^tf^C^' *ltfil I 511—C^tsi «t1%H »lfln f%^t1l 

♦ttfuc®! '9 5t*TJt^^ iStt^ 5^ I c^\^ 0t%ll "rfltim 

^5tirt 5t»!rt5^i ’5l^tii ^ «?tfjr!ihi 9(9 ^ifk -rti^^, '«9|j%, ^it^. ^iwfli 

tsr9f^ ^5tc»ra f5c»t5 cwU ii*»i 5n i 



f63l— 

‘fl5't!^«ltf^t»Tl(Acanthocephala) 

C9U “ttlcn *1tf^. ^1 5^ ^it^iit^p^l «£tt^ 5^ 5^^ I 

’esc^ t£|^ CirC5 C^R^tCl^l l 5t91lt^t5 ^5tHl 

C^t^ ’TSCSTH nUcHH ’f f^lll «t5lwu U^TltC^I ^ 

▼tw ♦nscflR nftn 5^ 5f5f^ 5^iri i c*f^ 

CH, ipf^ »!t5^ 51 Ci[t^5t5^t5 C^ C»h5tf» 

I ^Cir5 f®« ^C5 ‘5^ CITO 

5tf5^ 55, <ir«R9 «2tfl «ltt% I 

‘ai^'45 (1551 C5, ^W5 '« C^55 ^151(15 5t?N <ttf%5l 

*'**'■• ' 

, fsp^t5 J «1595 51:^ -tfhl C*(155 I 



(?f»t« ’fn 

ilF5[CTaRt«r wSt*it«iil^i 

^tt»ra «2rf^*rtwcsi^ «fa fSicst^ 

al^*! I 

cHc^ sirij^ni *rt^ 5 t^i m CTf^t^oE c% «tCT?t suif^^flora *rM 

^tiU^ *pic^9t—%3F (<ij^^ fifc^) 
sfii^itc^ I d?c5i^i m ^ t^»r ^ *rf^«rtt*fi 


'srt*«rt^ c^sf ^«ii 1 
iff^l gl5^1 ^U>\ 

1 

c<rf^ CTi 

C^ >WPIi 

4rt _k 




L,- 




i.., ^ ^ 



“T^ 

p-1^ 

^ <■ ■ ■ -■ 

— 'I 


Jm 

^ ^ .- 

_I— 

-ff 

"b 



fei 

W9^ (% 5R ftai) cIc^Ri 1^ 3rt?iftrr5i^?( • ('"t*) orf^?® 

’it^ 0^, ?irlJ^i5R «2rtc« ^ oi^fel cini»it^-««^ 5rtiw» 

»if^'8 c|ci»ii ^ ‘^f ftR 'Bwf^ c«r»l»it^-'a^ vw, 

^ '«»tc«rl ?trtf>F^R3ra's <$c^? irM «ttc«« (^ ««« 

»sttc« ) ll^ ^ '?C»I »wr^ :^il 'BitWl ^ I «rti|« 

^ ^*rt^ <nww^ (nrfK^ *tt^ »1c>ni 

«smc^ ^ ^ 5PWMfl^ ^ I 

• 4«rtPi «!«*«*» ^ ^ ^isH ftpil ^nic® •Wwfinrt 

«n, «c^ itiw ^f«iw c|,CTi Ifijfel 4 I «iOTF¥«li «W»fttinwiwi 

i«f*wWlf» irtlw»^wnlt* Vo*w»finii 





i »tc^» \ ^t?*!,— 

^ ^u$ <ttn1 ^itir—^?rfi5ni c^^"«isi *'» 

•if’FPfl’ ( '(2t^* J^?I .^««4^«-1*8 ^) 9tc^ c^c^ 

C^ ’Bl«f *1^ *?hFW ®l3l 

‘^1’ « ‘^r ^C5}^ ) ^Jt^sitT JpltR C^C^—c^c?l— 

br^ ®tc5in ?itc»f ( <^z^ 

f?r, (pn, ^ ^c9jt^ 

^fSnrl ^flirfc5--'st?[t^ ^ ctc^vq i tii^c^ at*! ^ 

^fetn ^ »ii^? »ii^iircn atwii spspit^f^^ 

■ ■ ‘s ♦?? ^fl(c«i^ ^ijfr^s at^ %«fc^ 

*iWfel 'C^»It^5| ; ^t?l 5{t ^Rsltfrs’ f>i9lJl wt?t^R; 

—attRU ^ ^ CT, '5|W’*F JlRt^R C^^l 

^tft^tf^ I 5l^ 5^1 ?^9r3 

«ii^'N^OT ^^t^ »isrt^^ fora '^ri atcRa 

“clc^ia cac^ attaa %ra-«2|«rt^ ^t^la 

Ptfa «2|^jc«Fa ’la afaai ’sialaa wtat^Prtfa^ ^^ca; <iia? 
ata ^Wa tst^ a^tiisRi a4irta af^ ataa a^tc^ a<ata aataa fa^ c«r%^’it^ai 
fal^ *it%a I 

^'a<ia atcaa ac^ attaa a^ 5 ’&t 2 |«al caai at^ i aiia 

•'^ai at*af, ata« ^sWa ?tjlfa*acaa (ta^ atafata^ta (‘a* ) ff^t^l a^ 

aFfac^c^ 1 ^a’af^t ca^ aia f^ta ^faca ca, "caca^ aitata 
a^ai s(1^ a^fa^ ««? 'atata ataa «ptc« a^ allMcWi ^aa (^rtata 

Btfa <2ti5ica'a ^ caca^ ^). ?litJa^icaa ^a <211® ($caa 

aL^ ; ^^a al^u® a^a ca, snita'acaa ^a^ atatataiJta ^a^ 

ala® ^itata aicata^^ a^i W^tca i oral stJtf^acaa 

alacaf 'a* caca al^aa tl5ai 5^atca <aa! ‘:>a?^a''Wj’ 
'»i^tca<iit <2t^l5icaf a^ af%t^ fitaa a^ i «iiata atat^ 
‘a^*-c5Atij^aitcaa«aac^-a^ a^ntatfa afe^ca 

^rc*WF5 (®+a caca);4at ^®caa f^^ia af^tsj^ -feata 



‘<ii' to ^ fefei yprora 

5rt?i w, ^ *prrst *ttoi*t^ *^’ ^to to 

C^fltos ^ sittoK^ ^tfl 'sit*{^1 f^H C^ *lf^tl*fil I. 

«lt^t^ i2tWW ( tSl^T «15I^ ) ^srsK’i' 

^ 'sitrsTtii «5to 's^t^ ^1 to I” 

®t^ CW^finK^t w *1tf^C^ ; 

^1 to c^*i ^to's ‘St^sTC^^ Jito f^«n» 
to ^1 ?[^ ntfiic^» 

v!}^H Utor?! ?IP5, '3t^tn ‘SrSPF ^’61 ?«Tl1 ^to—W'«I1 *rt*T I ^1 

'citcsrt^tc^^ cffto ^^1, c^ fstto ^ «tvH 

=ct I <?F5^ c^9t cnc^ «2|tl[ <3FH ; 

>p?i’?'S ^tw ^rfartii—91^ 

511, ti)’?:^ ?tc^ Bto <21^1^ ^*{T ^nicira 

^t5t^ ^»icuto3 ^ts( c^u to 

wii?i C5t^»’=il ^'5--(?i’^l ui^^. ^^itt 5ic^ I ■ ^5j9i^«n 

^tC5 =rt^ ? ^ C% <M^^ SlCSRl 

I to totg ’Itos I ’«rt^1^C3^3 C\ ^ »lfC1R- 

cw ^totcw, ^to fflto 

«i^jcjf .^3i 'sitcsitii ^^'^] «rfc^^t? towcn tot^^ 

c’lc?'?^ «f^c^ oto' 

’itocf. ^tcsRi «f9tr5« to ^tc^itu *sito1 k «itoc«tit 

to tol I 

to’t a to^»rt^totow 

artc’Ri «wto^ 51^*1 to; »iwp jpprt,>ito «I®t^ 

5’^c^ »i^to totiiR:*i 5J^n ’i’®^ ^ ^rti^a sto^ 

'Sfsic’F () 1^91 'srtcarhj «?f»nn '®itt»t^ «ftc«i^-« 
to towtyt^i ^t^i, ^Pi cirto^ srtcsRi toit^^i -V c^’i ^jsnnito- 
to 5f»i^ti^i tol^' '’Braprtc^ TO 5»tot^ ^to i- 

kP c^ »rto to' ^?itoto ■’»rc’Wto ) 

'il^V^TOl to^tu 9Tr9V Htto^ <«+?! c^^t ) aptcilir 



?if*l CT»' *tltCSPB b^'* 

cfHIr® IN (wi "Utciw ^tN %« IN) ^ 

^ »m «ir^ »rt9i ^ («i*^K »rr 

'^K KBt^^ f5iiii) 5TO WK »ift*itc*ra i 

lpnrt«, ^ 'Bitc^i offN c*rw. ^it*i 

^ftf^ C«l, ^W?l 9(^VS9 ^ ^ ’lfi|StfC*f?l ^twi^ 

^ ?fNf»i *tc«i w*\!wtws »N 

’Rf^^fiRi »TfN artoni P35C^ »rR< ^^?rrc^ i f»iwt^- 

^fkc^ <\ »!5Wt^f^^^?l <(tll«ft ®tWfl c«i ^ ^ 

«f^|C '5 ^*!fN 

^ <ltc^ } «NC^ ^ C^-%^ C^Z% ^ ?tHBI 

‘iW^ ^?ii <rwi; 

tifti ^ TO ^t^-artcsR' 'Bitc^rf^^ ('V) mi 'Brtwtc^ 

(«%»^ I 

■ ’Ittflfn «tTO ^ *it^ *ftni I 

f%f^ ^fN ’itTO ^tiPThi 5tc^ I 

4^ 5t^ «st®rc^ fNl^ c^, <£rcm^^ f5ic«fc^ mx c^»r^ TO 

^srtTO ^itfsRrt 
) I «sj^ »R- 

*fliint »tc5i^ 5Bf5tc^ C(i ^ 

J^. '5tcl TO TO. ^tc^ TOn ’#TOn:*1« 

< 3 »^ir«it 5 i ^ i mi 'iiN’i ^ ^^c 9 i :s^\^ to, ^tTO (srro 

^tc^Ri nfN ^tc«Ri f^ ?tf^?ii ^1? TOrtf »ifN 

TOc^ ^<5rt?i fkKPn 5^1; ^ c»i *TOi 

^jjp^ ^>5 *ttfN sri I 

«rt>nii *J<^^ c*rt^tff, (*<itfntw, »w»t—^js) ^«(fi ?iisnj 
««ITO !j^ ^«ii ^t[^n« c«r^ ^rtes ^ <?i, (s) c^ 5^ 

^«a 'iWaR ^ C^ ^tOT? c*rfTO TO. ^tC*lf 5 fV C^WTO 
tN «fTO^ TO crow toTO« ®5# m i TO?rt 

TO<^, (^) « ^^TO TO ‘fl’TSfs! 3|I|*(«TO) C^’W CTO TOTO 
^i?pitc?r «rTO^ xN ( TO ) TOttwTO TOtH cTO «W 

«5«l cirfN "TO V - TO TOt^ *4^ c% «stcTO 3^ ^1»F^ c^ 
^TOiftr 



^ CIH ‘iW ‘iWS< «r¥t^-^?tl^, 

#OT tiw^ ^ Wt CWC*^ C^li4? 

orf^ 5ttf «u^ijc*f 5tcf I 

ii^ W»(^ W«fl «ai^ ^t^t« ^t3I«t!TtC^ 

f^5 ^finil 91^91 ^SRSrS^ ^Tm\ «ltl^ I «lt^'8 cwf^^itl^ 

(atc^Ri 5itt^ ctc^in cfw cw’rt 

*m ) (?!,—('«>) Oi ^ 49Ts ^C9W—^<t?^ 

(?iti;^ ^*inj '4^’ ^^rl iirc<i Fto^—"ej^ta ^It'S 

c?c-i^ <9^ ^ >rtwt^al »ilal ‘9^fel aK*i^ ?i<^l 

^tc^ I orn c^m (?i, ’?!?« a*t 'S -^tjm ?Ft^ 

«2rp5PF iti\ ^ <9^ ^ f^wrat orRat «9^*s 

«*9^ t^cam ^jt*itc^, ^tc^Ri ^J^*rt5i (^ ciri»i^ 

^1 »i*stijt-jwc^ ('Bi^pii a ^tl5 «*l1f 

j?^ i 

TO'Rfavst^ <^1*11 ^ ^?ts <9^ ^ai ^it^arc^i 

'Si'tara I 

• » • 

<9^5? wrt^fa^^t? ‘fhi'tl ^ T^n f%?r 

^«r^ <ft^*tt« () %?i 

JU[c«r^-or«fl «rr^ <ttc?i i 

cJc^Ri «t^ 'sitcsii ^9^ 

ar%nn? i ^n arrc^ra ^ wifi’s ^ irrcara w^ta 
«it»i ^tlN »itt^ »it*! ^cua ^nfet« ’^^rl i smi --if^cia «, ’ 

ctw?i ^ «2ttOT ?(rt|^^wi ^a ^im 1^»r (W ■« M tl* ^ 5'^). 
<9^^ wa ^i?att5 i jutfasaa^ clc^nf >R^i i 

^ ^ic^r slft^^TOia -llaf ait^iulta ata ^»i «9^| ^c^t 

caf^csi arsat? at^af^ca, atcuaaf^. ^ aFtSa 
*9^5 ^aala a^;«iR? aaa ^ alaati:^, ^aa ait»i artlSfei arta ataaia 
^tng( arttlJtfasaaia 'af*«sttca8) ^afar® *itca a1%—^at w c^f^ 

♦rtfaatcf astata ar’tc^ 'ai* ata *t^. "S '^*-<«a atawtarra .«9^^ 

arrmtaCaa^t^ ).! w. atwa artnta^. .*9%.c<, ^t.aaca 



>88 

^5^31 '<t’«‘«i’ *kw ; 

c^» c$c5ni ‘^^i’ I c«f'«n C9incnr «tc5ra 

Wf^31 ‘21^^31 3ltC3ni 

«ft3l*f1 «rapitC3| <^51^ ^ C5l^ ) 

'8 ?trt^3JC’l3l 3rt^l-«|C*ni 51^331 «tN3FT I 3S(^tt 

3i1?r «ltr^, ^ «9^ api^ ; 

c$C5i3i br^i^c^ 9t?i strt^sc^ ^tii appi 9i^i mi 

51' ^«Rt3l aR’l 31^ 5!^ ( ^ ^‘n ) *i31’*PlC3l CClt 

1^31 *it^c5i, 

^C^3l >n*f3|IC*l^ 5^^311 ^t^?l I ctcsni *«1 5" 

>prt^3iti^l, ^3ic^ f^til ^^ttr$ ^ 11131? ?U1^3 r;513i 

^^31 (^ '31^' q:^c^ ^.^5rr3i) ci^tfe' ^ ^ 

'•IW ^I'^Ul ^311 f^t<S»l 3Ff^^ I c*f«n 3|t^^C5, ‘<^’ > ^t*l9|!l ^ J <ij^? 

^31 3lt?l*9tC5l3| C^C5|3I ^<^31 fR'»3l I <11^51 3lf^ (^C^131 

^t^t3i 3rt’i¥lll3ifc’i 5j?*i ^f93ri 3![cn w, 

^C31 3ltC5l31 *«t 5' ^31'5^^ 115|C'33I «(t*tTtfl31fW ^1^311 

‘tll3F srt^ ^1 I tll^3|fC*1 C3i5||t;i «|;ttsni «f5tC^31 C^t5\^3l^^l 

3ltC>l3l «15|P531 C*fr^311 3ltll'5!n^ ^tFtW3l bfC^R SltWfl 

3Ff^1 ®1^ ; mi ’Ft3l^t5lt31 «2(^^ f%5 f ^3P9JC3F ^3rtC313l 

jptfai «it3i3il al^n 3Ff?3i1 ^fV i 

c^c5t3i «i^t3i f^pfg’ai 'srtfJjc*! M ^it^cq C3b 'sR’ite^'s <sicm 
‘^Ft3i 5rt*iTlflcT . 3itc»i% «R*i \ ^^3rt? c3iE5t3i 'si^’sit^ 

C3l, 3lta31‘«t 5* ?tlt5^>*tf^f^3 <tw-«lt^31 ^tC5t3| 

Via;; mi nP\ 3if?ic3i C3|, ^stm ‘4 5|* *if^f^^{#R3it*i-iit^9ifei 'crt^tii 5 * 

^5Bi ®t5i Tim I C3i5t^33 3rr^-«t5i' 3ir? c*rte *rt3i a <i}^39fcH3i 

3lt^ «l*tC3|3I ?lt^c?13| 5Rt^l. C3K5t3| «RTll CWf^C^ C^U ^'^mS "S^. 

^tl[t31 ^lt^C«lH *<^ '©tl’m'^t5f C^5t3l v»!, 

^^*i t >i f s^^ t3> 3(t3i«tt^ wt^l f^3ii ^^tfl3r fm\ flitii. ;^t3i. 

spsue^r 3[i8c^ l . 

tfti'SKVsi-^wrar irt^-sPt^ i *t>t- 



:^^;-nr - Slt^»| ( -^^ft^‘^5* «1M^55> ^5iS . C^5|3I ‘tj tj’-.il?J -sprts? 

—^«rhrr3r ^itai i • ^ic’f, ^Et^i 

jSH^ n 

-~ ^ 5rr^ i f^55 «t5i (71, ^Tm ^ 

w • 

5lt^ ^C318 C^9|?l ?tlt^93|Slfej ctc^in mU ^ <£i^ 5lt^^ 5rta5 i 31151 

hr^jfelc^ C5I »n<(rl ^311 fiic^i ^l^ *^* ^tr^ ^st^i i 

<H^1^ (71, (tc^l ^1C9| »151 ^1^131 f&?FC9Rl CWf^K^ *rtll (??, 

C$c;i3l bp^I *lf^t^ uq^t ?tt^3|C5l 31151 ^1^ 5itcn CwRc^ *rt3( 

(71, ?tIlt^C5j^ ‘Of* j qsC^ «9lf|;i 

^ 5^$ «2|Tl»l ^f^CSt'S ’5Wft3l 3rt^31 5(tc<^ (^C^3I bf^ 

^-’ff^f^'3 tfR’s 9}C5R1 5itt<1 ?tllf5F3lt5[3f br<I <^1^1^ |; ’if^f^ I 

c*r<n oM (71, c^?i3i 5pc^, <a^ it’K^ c^fi^ts ♦t!ric<?i 

b(<T--^<l31 Br5tc^3l 5rtc<1, (^ C^C’l^l 313l1^3l—‘<^’ va*! Cft^ ?|f5i3fj «2tf^«t3l 5^^^ 

vlTC^ 1 (71 bf<I^—(715151 C#51 ?J1 ?tJt^^3|t5l31 i2t^ ?i ^B5^1—^Tt^tW 

^I5l3l ^nc?l *511^*111??? C^C5t3| C’^^lsni^ <21^51 ^^131 ^3lt 5lt?| 511 J 

^ bf^ ^31 iglr?! ^5i1c<131 t^f^ 3i1^W I '5ll3l'8 or^tl C^ CTI, C3H5t3! 

^311^31 ^3|f^ ^?|C^3l 5lH^t!^, '51^31 5itcvf, *^» <0^ CWl^ 

Wt<§l3( I ■ C^l51 ^3P(7131^ 3lt38f^3F (r?t513H 511^1^ ^11—3l1i?l3| 

(Tft^ ^^31 ^irr^i3i c^5i *if3i^5i 3it3i 1%a 

5itf5lC51^ ^^1^^ '««! C5lfe (Tf^n C^5l^ 

^ni3| 5ltc*t^ ^91 5151151 f ^ ^1^1^ I 

^l'®'(7r3ii 5rt^ir® nrc3i (ti, ( feq )• 3ii5i-®tc3i3{ c^i^t (^) 3if^. 

'811cai1c^31 cm ( ^31 ) 5151151 ^^^1 ^1^^, 31151 (71 ^ 3lf^f«! 

(«-^)-0 nfilfirs cm "Iltl5l31 ^^13|1 (7R -111^5^ f^i^cfe 

(7f1f^?rl *1lf^l5C5 5(1 j aim 3|fit('«f»l «1C5|3l 6TfC^ 

'^fk^ I ^13I«I >1^ C5qc9| ) 

9117131 3Fmi^f5 mU ‘^t*t* « ‘^Fm’ *lf^f^^ ) 3ll3Fl 9lt5nrt^ 

^31 3lt^ W3( 9tC5i^ 5^ ^rt^m ^r3rc^ 1 ^^311^ cqC^FCai 3ll5l f5l3|it9 
cq, 3il9i 2i*fei3i <2rt^c^^ bf'^, ciitcljii ^9^ c^iisHibilj i 

^C513| 5ltci1 (^|^ 1 ^] 5lt^ %l, 5lt^ <^f5l^ 1 < 

^ Bilt^rtw (7W^ 5ifw «iic9rtt^^ c^9itiF 3it^^ *tlf^35, ®c^ irfw3i 



dwa fhn fwrtpt’ ^ vtias 

*^t1%9i ?^al I ^ ^ «M c^fsi 

^Fto^ *ftcm—tfj’w*t ^W5fl ^ 5fl i >rt^ 

df^ 's 'Brti*ff^P¥ C5i^ («fc?? 5p»ic# «ifc^ cm) 

^ c«rr^ ^Sjtcmc^^ ntnj, ?if^ ntni =fl i 

?rt^ ^ <srihRt5< (?i, (^ ^’n fBis) 

^ art « *it*f^tfh 

^ <ataT I lij^ ^?rttsfet^ »P^ ^ I ?r5^t? 

-<ii?i .^i ^'5 ,—^ 'srrc*tfif^ «s| 'srtwtt^^ c^’Ri »if^ 

> 1 ^ f^*r--^W w I * 3 ai^?i martc^u^ ^ 

f5«r*« ^al ^it^ ♦ttru I 

«swai ^ «i’©t?i ^*n (^«rt 5 '^ «5f^nl ^«(t ) ^ 

mK\i{ ms, f^<?i ms\ ^Vw 1 -tjt^i mem ^firatoi 

^tai?i Jth5tfeitt5 f^?i *tf^5rtc‘Ri, ^ ^1 t^ic^ 

^fiRrtc5—<^ *\fiifks I 

^ *tt^ ^ I "trtc^^ 

I ^ ^rtoR ntc^i ; <f«? 

cta!?i istrsj^ «2rr^ 9taq?f ^ ^rtoni ^itot *ft?l^ \ ntn '5rt^« 

orf^atif c^ ^ ^^'8 9irt ?if^ isftsni ^i^^rtaFoi (^^)« 

(«+^ ) «rt I 91^' 5lW!j ^c®, 9tcm ^f^t® ^^?ii 

* 

^ *w-^^ ^rt= ■=— 

'9 "" ^ < 

L^ 

isim »rrt #iw 

«*rs 

. '^c’t’ftf® I ^ :»irt« *i<i-^f^iR ^nrttw 

mm *rt<’n. ^W. ^ ’Ftc^ra f$^ ®t^ ^i{?thi 

iTJrtli j 5f3^ «tani <aim^ ^ 5 *^ *(tf^ ^ 1 iToa ^® 







> % ^ 

,=u., 






- '-"I 

^ Jt ^+^/ 


(} ®*-^* 


(M 


5j[fl7 ( ^tcsin *ic« ^ ^tr»BI 

C^ I 

'<i^' ^tcsi?! 5 b:< 5, ^ I (^cmi bi'^i 

& 

; =^?rt? ?tc>Rf srrt*t ^ ^ i 

v^m, ?it5i '^9|’« -^- I ^t?J •’1^’ ?rfcsi^ a, 

cJcjjni 9it»i ^if5^ ‘^* c^’i ‘^* ’iw ^f??ii 


^t^l— 




I-+ 4 -X— 

iif (t 


( ^+—) 




•(') 


»wcii clcsin 

»tPi?i *ifi*rn:*iii ^*c9fj| jfwi Tct*R I 
'sit^ta «tTT« dr=^ fiicsf^ ¥tflj^»w^?1c5i?i*if^5itc*rii 

»W? I »tc«« ^ ?(flf^^ (tW'R m^ I 

*iTf^tc5 ‘*f* ’ifiif^; ^ -y 

dfcsni ^rtf^tc^ 

S—y- .(®) 









»p5j sm ; ^flfww ^*1 

(*jxl) ^tf^l ^ttrt^tlS fmw *lt«?i ^n— 


<3^* «. -- «»l«f^ =a ^- 




. af* 

C* 


( 8 ) 


-iRI ^90 I 

*9m ctf^il (m* 55»ij ’^rn ‘^’ s %' uw fe*in-— 

irtWK «ltt*tf^ C^’l '« I *^* cq^fel fi^liifl 

5f*f*!|fi I sj^c'® *(tc?i } ‘<^*-411 

TOII '8ltc*(1^^ I 

c^ ^t9. ^fw ‘^* iiJ ^tl%c« '5itt»itc^!i c^c^nn 

*fWi, "St^ ‘<^’-ii?i ^ ^ ^t%® c»n’9t>i 9ti^ I 

*it<rt?i*i «(?ic*ni '*rtt*(f%^ c^'st’q *11^ *^* «iRt "i 


«rftv I 


»IMt^ C#5d>1 «l<t^ ^ S= • } 

ctc^ ^rfj ‘fe’ ?tJt^c>ra ^ 

*rh:*f^ **i’ I 

‘iJC^^?r ^ ?l^*l ^5t«l7 ( %18 »p® ^ ^18 

'8^? ^ att^ >^g ; «l|^^ *<^-t8H 

5|W afti “i *fftf^®^ I c|c=ni ^ 

wi m ^5«rtf^ »iTOF *it<^ 

<nrt if^n srr^ i 

^ ^tcnfV^ C^ ^ «TtC»ltt^ «lt^ »PltR »Wt3? t?5—f«*! 


«nrt ^ «1 -i 


I. ^ ’fltiwf ^itr^ra ^ ^ 9rte>ni 


t^5v8j ■01^*™ »rtt*i) ~ ^ I (TTO 

»nrwi «nrt i f^ C ** « ^ 

dfcsni c^ cnrf wi -*rt^ c*r? »w «rt^ ’ifii't^ • 




»nnrt5u f?i ^n i 

^ c^ ^«w*i ’fl ^ «ic^ »if^ 

*nri ^;'m »it<rt^*i c^ »wt^ ^ 

*nii ♦it^ 5it^ I ^%m «itai 3^^ ’^ftw '«Ttc»jtc¥?. 

c^c’t^ »i^ lj»Rl *itni—t«i^»t *ft«Kl fsi’Bt^f I 

’It??:! "sm *!t^t^ *it^fi i 

c^f^^'8 *i*rt<^c'5« ^CT^t^TS!^ I ^tm 

'eit?1^5?'^’t‘(l, wrt5^« ^l^tlT—f^3« C^’t \ 5^’t‘tT ^9l^C5^?l ^t»f:« 

i <il^ ^ ^^*1 C^’HI ^rt»I Wn Wt?Tj9 

C^ ^#, ^51^9 ClfftK^ *lt’9?1 %tt5 I 

‘^» nR v-cq?l JRt;? '5^ ^ ; 

§ 9f 

^tc^ra artc^ dfc^n ^\ ^ -titc^i?! ?rtc*l ?rrl^W9 ^ J -t* 

^t?t?i I ^ ^ir!i I 

‘^' ^tw CT f *tt1^'5, <5^ ( ~ ) !ltlH^ > «IC»|flfI ^ 'iiv *)?•* 

<ii^i ^iiif5i^?rf^ W^«-?tpra’ic9F($c3^ii 

1 ^smi* %tcu 

^’MC^Sfrp 'SltcmCTll C^9|^t*t'*Fl ^11c?l 

5^1 iT^<^c^ ^ cflftii cJit^ca «tt^ »w c»H c^c^ cwf^ 

’itc^; (?icTc« c*r^ ?il ^*9W <^ oti fl5si ii’^d^ 9f? 

c^U9 3iktii n^n ’to 5rt I ^19 ^t^i l%ii jif^f 

««▼ vtrsn c*rc»r^ ^t*f (^ ffeiw) site*! oitfe f^tc¥— 

I (U7 ^tC»lll ’It’t ( ^ >j^i?) 

f^vi <^1951 ^\m c*rf^ I tfin^ 4^iis*t— 

*ntw?i I5f i5f I *fr /fs^cv^* mi -(it^i *pra 

«w cm9; toffl ’to i W9 f orttt;! 



cirR^ cn, ^ 15^18^ ^ «iit^ ^c^ih ^;rl; f%i 

orw^^i t^ 1 %?i ^c»nif^i5c51 ^^5n«sw8i 
— ‘•■trrt^ni ^ sT^i i »(rtwr ^tc*f ^ 

‘ 11 * 1 ^, 's nftl 

1^?l Umt^l T® f 'Sl«t? ^8 <J|p^t'5! 1t8^t 

itri I ■ 

«itc1fi^ cic5|?i ^ utoi^ 8fit^ »rti It <2ft^l () 
Itcll «[1C^ ^1 ’Itn ( 1) 1t1 ^tWRl ( ‘^* H 11 

^t^ll I '11F1* <2l^r ^1* nzn^ 

ifejfl I 1%« iti cwiici Cl, fjpi 5*^ il5t^c5 ^t^ti aric^i ‘«i* '« ‘1^* 
'srtrs'Brti ijticifici ci, ^ il5c^ ^T^ti ^^.-‘ifi’ 

«*ttc^ I fl1 ^’8tc^ tilircjf lltcil Bfic^l ^C11 5^81 1111 ll»J11 

ircl sm Til it^«cf I 

tfliii 'men i%i itci ^ i^srti ic«o ncii iTiit?i ifi ‘H* ififiT 
ni ^19tl if^ci Cl- f^T itntJ? ‘1’ dll'll Itdl llt^TIdl 11^ 

Tri^l—-itlti bflF iti itf^itc? ‘ 1 ’ ififi^, msit*' ®tdi itci iW ^t^t^tcf 
!Llflf^—'ll’ CICT^ W11 1MI '5tf1l TIC^I ‘Tl’ ^fJl^tCT Tflll 

s# 

5fiil fiitci} ^Titt men ic® ^=ix 11 

Ta 1 CT, itcii ifr 8 ltd i 8 ;iti icn ncii init^i ifi ‘i’ 

ifiti« n, TCI iti it^ Cl ‘ 1 ’ C 1 C 1 ^1 %T itnti «tdi c^di ‘Tl’ » 2 ftT 8 i 
d* 11 C 111 C 11 'swi ilc^i-ititi Mi iten iici d’ ifii^— 

'1*■«r^ ‘T’ «ttT llJT 5^11 flllCf,; ^Tlt? Iten 1CT 1*1 XI 

^icn i^Ti*i 5 * 8 ti ^JTi, TficT cffii iti Cl, iten ‘i’s uten ‘n’ nt?! 
iit^i J^c^ itci ^ 1 ; 'AT Ttiti Ttii ^^Tc? Cl, ml’i'icn M licr 
Itl-lrtl tri T ®—111 ^^tCT Cl Itll fs{l^ Tfecf, Utl ^CT TWi 
<ilT^ TflMUd l 1 ^ TfllCTC^ 1 TtCII lllltcll 1^1 itnl Tf^*® 
^^C1T<t<^ ^ l^lm Tflll dfiCT ^^Cll ‘flT^tCT 

TI 181 tni mi Tfici ' 1 *«‘it ’1 nil fnitrs itsii iti i 




. '•f' irtc^ra '"fMs •ntora 

^ *w *1?! 1^ ^c?j 5itc*f ^tc»ni *n:«ii mm 

^ silt’l ^ *^* 'sic*i^tf^ 

^ »lTt^ ‘^1’ ^tC5l^ ; 

^.t?i1 ‘^1’ ^1 *nti^?J <£i^t * i "titc^i?! 

|5^ i5f »hf »lTt^ w^.^ ^’51 

^TCW^ ^^<(t5l^tc^ *<11^ 3itini1 fi^c^-t ^flrsc^ ; 

?it^ f5f f5f »l*(f ‘^l5iitC5 sf^ic-si f%?i f%?j 

<qf^ « 5itc^ \ w 

»iitc>Ri ’itc’i '58*1 ficu ; 

^N*i *titpi?i '«*! 'c«l’ 

«tf%*lii 5’^ ^ jpi 

I 

«|C^PF :g^l ?5V^fnC9^ "^««f^1'5jf51C¥ 1*1^^ *1?!*11l 

«ifi:^ I '«itc*l1^T :^l 'sl^tn c«rc*t^ 

51 ^ ^ s 

^tc*ni ’itf’i^l c<rf^^ C5i, ^ 5i?p5i fj^^i 

?mi| 'SJSIJI? l t *PC5!, '51’tll W’lc^?! ^ <ffcw 

mcm c^ctffHc=3 c^i, -NSt^t^i ^^5i5rtJii-<2r*tt^ ^v\\ 

S^TltCf CWfVc^ c*l, 5p^’15^ 

I 

^»rt?3*i ^itzs **ifw, »tit^ ^if^ f^irfi^isi^tc^i cirRc'® *it8i c^. 

'si^r^ ^[wszw. ^tr«r5t^ ^\z^ > 

^zl^ c*ff^ *iJtsi 5iff ^ 'citf^ iim ^1 

tv ^\ t^a ^5tc«T?i 'Bitc’ifV^ c^’ia ^^itu i ‘^* ^ifir 

1^ 5ir*r i w 

( «l<t^ ''^’=•1 ), ^Z^ ^t?l, 5J%5J. »(jt^ 8» iif^ 

cawa ^*1 ^a, ^ ata af»ica ^ ^attatc^ < 2 rta ; 

•^aai -irta «lata af^aa ‘m’ ana ^faa—«a^ain 'aatata aai aftc« atca i 

tjiatca ftffea vita aaw <i^n val caali afa faIHrv.alai faf^ja 
aiw atfVs atatci-4^*t aw^ta aal at|c«s i 




4 * 


<srttc^ "fjtwi ^ ^ I w, itora -iTtani <t^ sd 

*c?rt «i^^, ■«rr*rhi ^t«w}^f "Utt^ Bif 

tliif^fjw r 

(apH:) 


( ) 

> I !— 

tlttt I 

5II n^ «i^ir« 

■dt^it^i^l 

w»Pi ^>1 rar^tf^ <K^ ^ 

CI5W5 ^w{»i: ^fs i *'ttf^? ^^c»it^c»lt^: ^^c^r^i: 

^Wft^ I ^?is ^¥ '8rc»tt^ ^UfsR 1 

c^ «o=i'5rt^i w ^'9^» »rtt9i <ll^tftl^ 

^fii, ’T^*Ttci «jf»nitffi f<Pi 

^st^rra *ag>r% *illt >p?tHca^i '»rt»it*f <ia to 

^t, *lc^ CT,— 

•cirf^TO »i^j»i« ^ ^c^,.^Pi'8 ^ I TO iftt^mt^ wfiic^ 

m j ’atiiTO a catHlipni «33it^ Wti? 

«l«iw arf^atfe«m i •ija'lS ^itTOtf^ ’»’»csni ^ti 'itwl ^c»i ^ c?ic^ i 

TO«tfi 1 ^tcf?i TOt TOtn^I c»!»P0|(?K^' 



^ I ^ fsfji 

’’fcvys %\\ ^pw« I ort^ff—*T^j^ c«1, «rc»tt^ 

"(ti^ ^i^tnn ^fw '« f»i pilf^ jrI wrfesi, ^c»w 

^’itw ^rl I -^m ^tf^tc*?^ \ 

C^l, “Wf^rlTPFfell 5 Tlf!% 

c*it*5f^ (St'S'hi ^^1 !:ti^ fh«i 

I «IVH (?l, ttcw^ C-r^Bl '92i, ^tciiu i2t^« 

fC»ra Citet'S '9;i } ^?lt? TOf^ f5I »rtfl I ^ ^It^l ; »81'35<41^ TOfil 

fv 'Bicnt^ ^ I ^ *w I ^wfij 

n?i<^ ^; ^t?*! *(?[^ ^tf»i*r1>r ^<511 i <£it 

^ ^«lt^ S^ ; «lC»tt^ vm t21^ ^Cffil—nil’^ 

I Ttf^»rl>r srl3[ fc^ra ^w«r '»rf^ c^Wts 

^ 1 

i. I ;— 

“sitan; ^arw- q^tap^r^cap^^y^t* {^\\\») 

‘fai^5 51^ ) 

‘*’1^ *ft^t^^ ’I’^a^t^lls 
^t2yn:^?5f^»i^«(» i 
fW5 c^^i: fnf^jrf? 

f^^n ^ C«l II () 

^«rt^=ra«f: 
fh Wtw^^: \ 

«2lt^fai «m*r 

1 (^ ) 

*22-^^ I ( CT»a( 



M8 > 

’Si: *t*ti ^1 ?f«*tfw®itvttf^ 

^•irhrrf^ >smf^ ii {<jn )' 

^’t, f«t?i^, ^»r’«f, (^51515) I 

^f^ir^r^i ((ws ) I 

’SP^TC^ c£tl^^*tJt^^^; i 

■sift^TlWC^ ^1^1 II ( ) 

T»fW?l Jlt?ll 

5lt?l—Nauclea Kadamba 1 ^?l, ?l*{si~«2i'®fil 

'b;^^ ^ (species of large Kadamba) | “^Ifsisi—Peruiikadamba I 
Naiiclea cordifolia— Cs\^ I 

^ifiiJiH—“^’i” w c'w ^); 

^>|o^ ); c^tC¥?i ^Jt<JTf?i 

‘nt^*ti s^f^v I 

f^wtfe'5" I 5 5 I ‘^c^i ^ 

mr. i I ‘'*I«l ^51 I grl«^ ^ 

1 

^ <1^1 c^, 5if?Rtcvi?i ?«:« 

•^* ’iir "^’l" I ” 

’i:*!, 'sW c^t^ ’il^ =it^ I 

' c»lt»i f«il5Til ^it?i I ^tf^?r»i ^<iit?i #nrtcf5i~?fti’5 ^f’i»l I 
5f^«f tJiTs ^"T ^TtsiW ^tcwl (brown) »|^, »ll9| -« 

1^1 01^ Tn c*rf<iiit^ 

C51 ^ I ^if^—Jrt*rtlH w; ^ w I 



’^11 I c^^itR "hf ^Ktcfai c>wtcsrs tai^ c^<r}CT 
"hr c»i«rtcsi«~fai i 

I «rf^ W ‘2l'f «R *(^ Cn^rt^OR, 

1%?i ^ *nsi Bi?! I cif%9i trf^irl »i^ *ft^l CT, 

* 1 ^ I 

^<*(1 \ 

^ff^ c^l^ c«2t^^5;'i < ^, c^R ^u« ) 
•^t5i*Bt^; ^'feprtcsrl 

lBH’lf^f5'3? ^W^51 nS)1 \ 

?it3^:‘>ni>PF23^’^*^^ii” () 

CSItt^ W 

1 (^I'O'S*) 

«r?i, 

feu 

m f^^. 

S»ii-w^*it*i ^f^«i I 

^t%«it5! 5rR— 

iWJl, OltBl* ^itt?ii ( ^) 1 

!—«P3?rhil, fii;’it^l, ?l’$*faii, 

»i^5F9ii, '««g^5ri I 

^ivf\\ ^ j—I R;—c^^l \ 1^?— 

Tjj—I '1W—C^sff I ^i—I 
^®:—I ^t:—i i 

c^ni«f,i ^ti—sit^^i t*— 

t —Musa Paradeseaca, Linn. ^ 

Musa Sapientum, Lki'n. (Materia Medica-ef tile Hindus) 



, ^ ^»!l \ ^ 5rr^~c«ic^ Qsm» 

faj^i 

^»it? ^ osif "Brtc? i ^ ) I 

^»it^ ^ C5*r ^tc5 1 ^tf^tn fvi 

▼fiffilnsil cQ’V^lai ^ ^»irt W^ ’Itwi 

ctrf^tn|3^, fsf^ I 

>% I :— 

f^5Tt5^W-C5rtW% 11 ( i'OUft ) 

5 I 1 cyibni^Bib; 

^Wtit^ C6l^: 

»it^t^ !i (*J, (OT ) 

»i>itf^ c<gttfir 5^=»f% ^gi; I 

II ( ^i< ) 

wfl'^ 

^c«ttc*r ^ c^t^sri, 
c^5i cilr® ^^rtflRi I 

" wat*i» ) 1 

(^ <r%ft55i—«t«l*(f5 c« 1 t:^?i &tvhi <ii^ f^NlS cirtc^^ 

*OT^ 5 I ( ^i<j) 

^»fi iirt wvi[ fetrf c^ ^c»R *'^wt?»i"; «rri 



I Mushroom ^^iwtn I ^ ^ “WW 

it^” I <iil5 ^ mfl w »rt«p f’R I '«f5Ritfi ’rt»i wsK im c»rri:^ ^ \ 
^rtf^ ^ ^ I ^ ^ i 

ir«ic^cwi>i ii( ) 

C5^; I 

fWflr. «(«l^lr ) 

II ( '»l«’a H ) 

^^2£[2!221 ' 

«*ft*R II ( 'Ol^^ II) 

fr tut: 

«2tiitf^ ^t1¥s '2t^irf«Rt?1’i II ( <•!«) 

«rt9 c«tt^ nt?, 

'^ic-rt^ 5*(wi ^ c»itlTO 

?ii 

^»i c*rtf^ ^fii «ita I 

c^if^ ?i^ii ’wtfe; 

?=m ^ iKi^—<»R«) 



w <rili 1^ fV 5n f 

f9! ^ f% ’Ft! 3^1 ? 

f’l^ cf-^ «2rr«i 3itf%c^ 1 
c^tf^f^itsit^ii siih: 

^t3W 3ltf^3|fs 

^?nPltt»ll I'. ( II ) 

’itw m\ cwii II 

*3^ «2t^ I 

®t2 *fClS?l •The Materia Medica of the Hindus” 

C^ *A glossary of Indian Plants’ ^t^Tl Sit^l ‘^^TVft^tl’; 

3it3j (Kaniar) Sif^i Pterospermura acerifolium 

Wilid. *\\m\ *rhi I ^C5it^f^f«fc«i 3itt»ii •cjftJft^” 5it5i 

fjRtai I ist: wc^?! ^ cif«it=i i »ttit 

“wt^rl^V' I 

^ vsr^ c»ft*rt^ 311, i 

(j[ f^?i1i:5 I "(tTIwI^” i ^tf^*rt»i c^i 

fif^ i 1c i | 3t, «ti?tc^ c»rt*ft^ ^1iH I 

^PtTtnill ^^115—C^31^Tf%-^f«l^t^' i 

^ fitt^fiif^; *1^” -Bit^ «mtt3i 

^fit^ (?i ’Jrc<t«[^ ^31, c»i^^ ^f¥ff%f^l^ FI c^ilJita ^^3it?r 

mf%f3if^ I 'Bitii ^?d c^ ar<rr^?itcFi— 

vfFtf^2 'SFfc^ w»rcFi^ c*iFPi.”-“'»i<'t^ w^i« 

^ FI I ^ ft?l '‘^C^^at^lTs ^pRlCFl I 

*wc^’^Pi^itcFi—c^l (g< 

) Tm citsi I” «rW?i ^wi^r ^t*i 

^t^5li:f3 !(^)\ ^FriI c»rtft5!F*1^. cat^^ 

«w c»r|3itii ) Frtnfsna «rtc«Bi »w <5H ^?itci| i 



(?rt?T5! ^ I f^‘>5Cl! C»ftrt9| \ 

tfl ^ I 

>8 I ^^FffSR !— 

»lfW 

«p*l I 

f^C»l^? ^Z•m\ II ( % C^—) 

“ ^glTOt^^ T ’iH*.—() 

* ‘^gi^t« rtf^ <•!'*») 

^ii4* ) 

:—('5isr?i) 

OR^nr^d ^Rf?: i 

’ll ^’15’IR’T u 

i'i), ^tfiiift^ (^), »rgt^ («), (8), ^Tiij’Jfsi («)---ii% ’tipIS 

C»f^fl|5 I <2t^:5 '5if%^ f^ ^1—Bftsil IRt^ I 

^tliiirtc»i?i IfTi ^ c^, ^\^n 

^tt5i «i}^ ^«if5p «itf^r$ <itni I Ji^’Ts; c’F^ «ii^ ’ItsiS cw^c’Ri f^<n' 
(Identification) »ttc?l I A fabulous tree of Svarga granting 

everything desired—( Gloss, ) I 

1 !— 

^<^.’F4lI^Tf%N5’lt•^ ^1^51! «l^tr5 

*w^ir II (^^«i>«ii) 

^^»f. -Bif^ 

«2|®tl) W <131^ •f9R^ 

'«lt^ f^1 II 

whPi.—(^ « o^ar) 



^ K 

«««?|? fs^j^ ’i<fftc?i *iRRtc5 1 •'5N<sWti" '« 

t^t%a 

^*9rt^;— vs: i 

aitf^ v’lf^ II 

W '•—(^ ) 

C«2t1^ ^fltl I 

i^rlf^ %3si^ II 

c^rtofw, 'Bicsn:^^ i *(^ll^ 

I5^«f ^ I c^ti:^; ^ti^«rtc»iu ^<5rtii 

»icip <ttii i “rt^ i^if, ^tm c^i ^ ^rl I wsw* ^?tf% 5ii 

c^ I '5itii ^Tt^Dt^l^ ^*1? fcit«r« 1 

l^fsi ’TC5»R—“c^it^f^T's ^?if% et^iif^Trfn”—^«it^i 

^f^pitsi 5fl ^tri f^1 cs\ cvn •2n:*rc>n^ i 

s\ I c^ *ft«^ii ^ I 

^ ?rrf^ fV 5n, 'BWTl 6tCW?I c^ttfe f^ JRI—wtsfl I ^c»i 

^«(t^*t^: vmt^ ^^5 1 utrai c^Ftt^ ^ c®i 

’Its?! ?t?^i 'Sit? Bapttf? '«fl:” (t. 8'8i:')i ‘nf}' 

?f»ir5^ I c^it^tf^^ ?f? cwv»\ ^P\ ; W 'srft? ?f^?i 

^1 id c^ f^i5?l ?t? i ?to ’tt?! 

?r? I ^?9 ^tf^t»! c? ?'^3d vmtm c? 'site?, 

\ W? ?%tni3? I ^^?t? *tt^^ I 

^sit?!:?? Glossary maker Th. Aufrecht ?f«i?tC^—White water 

lily I »ppsi c«rR?ii t^id 1^? a ^?[jr'« ^i?rr? t?f^; m «ft^ i 
TO '«if%?tii?'t?’i*i «rt^? vsev ^ ’KrlTif:^' \ <ii^tR« 

ist?ti:^ I *tt«?1 ?t? id I ^ 

?fsi?i «(n:^ I «ic5[?F ’tt«?i ?t? I "rtfi w»^ 

■t1*l?F^ l wit? -Til^^TtCSl? f9l I 

i-i* I ’Tt’it'®?' :— 

'fK <?itfe^ <51^ ‘Stttt^iJtf^c?'??: I 
'5*l?t^t*!tid5fN <«tt^; ilf Witw i^ 11 (?t«) - 



V— 

^ 51^ 5lf«^tWlt% C5% II (hsi^fl) 

) 

■=5Ft»rN»; 5 \ ^<s^i wil— 

‘vWtup’ *tc^ ‘5i«r®in’ ^ ^ifsi^i %us\-^ I 

W< I ^^pusif I ww*t 

Gustav oppert c^ b^ifllit vocabularyc'^ ^tsjt'W^ 

Black Agallocham ^ ^ Kar Akil () 

f^f^^itcipii ^tf^*ftt»i?i (?i—“^t^rt'^^* »2rr9{i:«ijtf^c^?i ^ 4 ^ 

^?ncn?i I ^t9it'«?p i 


n 


II (*11^ ) 


c^it^cf, 

^1 ntc^i sTtH’l'i ^<sm 

cilf^ II 


'»;f^«ff^ s— 

ij BflWi—(«^) 

I ( mu) 

^1^-hi ^t«i caw'll >t^hwn» ^tcm «rt^? ^Ifwhi^fiif^ 

1 ’IWJJ 

^xmi 'yellow fragrant soot—( ) I 

•W ^rt <«lttw« « vtw® 5aR^ ^ 

<it®Ktcf3i I *«!W «rc< ^ ^ «nf ^f^wtcfsi c»i i «jc< 

or^ ^ ^ip®—• 



fW»R ^f^^ltfl I 

I ^— 

^t* 

^51?: !l ( ‘^1> ) 

1 *ft# ^^51 

’13i^wf^-'( ) 

'^*\\ C<2It^t C5|tfl^ \ . 

^•hi1?|Bft 6 f^^f%: n—( ) 

C5it%> \ 

^^x lim II —(cmm ) 

?r^fT? *rt?p^ta ^t*5. ’I##! I 

’I’ffll ’1*ftl ^ I 

) 

^tsi'rtf’it^’N -() 

«ft5rt 

vm '8 »ii'^ ^ () I f^-^tc9Ri 

'srt^ «ij^ ^ ^tcf ; I 

^t:-“^t^to I %—» ?i:—i '«:—i 

^1;—I ?t^C5t^i 

V>V{ I —^^ra[C^»l I ^5tf^—Mara manjal. ( ) 1 ( ^ ) 

—Amonum Xanthorrhezon, Curcuma Xauthrrheza \ 
Glossary of Indian plant «4}^t Bcrberis astatica, Roids. 

also B. aristata^ Dc | >R ^ftsj—^ft^fllfl, ftfli fefd?% I 'JWf >!t^-*^*%SlTtV, 
I* Glossary of ^—saffron \ ^ 

tw^i ^fif ’f1c»ra =ni I vtn 



^tm « ^1%^ I ^ vl»lt«^ ?8m^rt5!ii ’rfon or^vrft ct, 
c^ c^ ^um <«Ts 01^ ^mt^ ^firatcfs! i c*wtc=i wtcm c^ 
ogtrtw ^ 5nr I *51^ ^tc»ni, ^wfijcv ^rtwrfspFtJi’W *rtrrii^ 

I 51C^ I “^Wvrf*!’’ Crocus 

Sativus Berben’s asiatica ^1 "Tjf f ^<501^ 

<11^ «iWf^ c*r«rl^tn? I 

^tf»wt»» «f9 ^tCTu I 3^ ^ (?5i 

I ^ ’itcn 5it«ii ’iiw ^iWinJ ’K<fi «rtc? I ^’c9Mi 

^ «t<f ’rr^n I ^'hi*i, “^c5iNfw*1^* cn, ?rv3(f%ai 

m I ^f9Cl» %5, ^^9 ^ «l|^ 

I ?F9i c^pn <tt^ «rsTarsi i ’«rmft:*ni cm 3^gjr-^t<tl «2W1 ^'itcw j 
*rt3P-^to^ V. vt^ 3^^^ W »w^«: ’rt<fl I 

'8 ^tt33l?I5^ TI ^f*nitC5^i C^ltft'S 

5^=18 I <Si^ »lt«15*»R ^ »lt»l 6*«R8 ^)?c« 

•ttrs I f^35 »it«i6»3R *33jrrn 3^^ I wrf^’ni «r» 

Jil ^1% \ •! 

^f^tOR I ^ VtIRftifl ? 

c^rtc^ 5lf»tc^cR (J\, ‘‘<?!t<«v^ ( g< > ^iW^I ^*rt^ ’ttcwi c^s*! 

c^ ^^ W ^ti?ra ’ttCT ’*w^rr^ 3^; 

irt5< ^*1? ’i'9t^^ 6^c9^ (irts;^*^[c3^) 

*^81(1 r »i«tR ^flRW ^ftcm »lc^ “^«l ^twt 

I” '•rPnri ’<Ft3^’v ’sitRl^sTl-TfP'i ^ (?iwi 

TtC53 *ft^Sttl I ^ C^ CT, ^ 

’tft ’«rtl3| \ 6®3R »Jt*l "rtn 3^^ ^ ^ ^ IftSl 

^irR c^F^ c5k^ I «r^ 1[cf ^®I*f wtv^iwi ^li5fll ^ 

’'rt^, ^5t3?ti« <rl7^f99t^ cvR 3m Pi ^ I 

’vtf’wPi, 3B(ifti.'8?Rr^ ippi ^tvr®. ^ c^<( 3 r -hi 

^ tci ^ <ii^® 8W ^rtf^Piin ^ ^ 

*11 «ifilc^ cs\ *ftf^ I «rt^ ^ifiprtt^ ^ '« 'iPF *(?ri 

^ i[w c^l ^ I ^ «<w^ ’Vtc^J ^^'W? 

«t*l C^W «il<ltR ^ flu 1^ ^ 



» ^1-t s— 

»11 W . 

<2t^52i3? ) 

’itsp^w ?rtai, ^f?(?l fw ’if?'® 

c«it^ar ’l8i?l ^m ^f%f?^ fwf^'® *ifiic»rtf^'® 

«2tt^tn?iR?if?^ II (<11^—) 
nf? ?'t»t?'51-^’I, ^’^^5t’l, 

Wtf^ ’K5lt??l C??»l'®1 #l*t'®^ 

?t^ ’i^nf’i I 

5 ’i'N'flt%: II ( n^ ) 

^?*C5|iiic?*{srt, . ^c?f:ift.?c?rr?^i, 

jRjtOT ^|5^, ^n ^ f?^ti;»f, 

^3F ^u\ \ 

SIWH rt®?tC’Tt??t:i1 I 

c-rt^ ?f? -1?^ *ifg 

ai^til ^ m 4ff^ I 



( <41^ <|c*t^ ] I 

(^blC'*—A kind of reed (Saccharuih spontaneum). 

^tR. WH ^tlll ^ I Sacrificial grass, Poa cynosuroides | 

()—m ^tfqf^nfs I t’fm I m 
«iJTtflf ?T6^ i ^tK nt^im ^tr*1ll1 ^1 C^iSUl; '8it4it^ir?| *C^C-t’ I 

:—^1?—CTO I I si^tcl—TO, anTO, c«lt^. 

TO I TO. C^l C^1frei«-^rft^ f 

^^■?11C^—1 —Coxbavarta \ c^t^tf^^—Saccharum spontane- 

urn ^13Tt5H3T I 

^\min »i#i 'c^c"(* sitc^ i '«itt 'S TO, ^i 

Him I *itoi mH ‘TOfii’ ^fiwtciR i. 

^tc>H?i f^i »t^ic^ c^Ptcfe I i 

( ap W )' 


() 

« 

^t?i^0rjrr«i ^i:«(t*tT«Pi 

^3F» fsp^» , ifJpV—Ringworm 

V ^ . 

W^, —Antidote for ringworm 

M% —Burnt w"*!, W, ilTOtt, A man 

TO—^Burning suffering from ringworm 

fro—Measure of time i.e., 24 minutes iff^—Curd 

^tTO^—Rigid spasm $ epilepsy t^i^^^l^l^articles of curd 

« 

with convulsion ir%tlh—Churning rod • . 







iftw, irfvitiH-'Butter 
Wf^. iffw®-«Whey 
Tooth ' 

—Tooth-wood 
»r*t3l^ftl^Tooth-worm 
W^Frt-'-'Socket of teeth 
W^I^R-^Looseness of teeth 
—Gnashing of teeth 
»rwr, Upper lip 

—Looseness of tooth with 
inflanimatory swelling of the 
gum 

Cleansing of teeth 
fgsit'fi'-^Dental sinus 
Gum boil 

Extra tooth ; eruption of 
the wisdom tooth 

W^, TI«i 5 -Tooth-ache 


Cracking of teeth 
—Roots of tooth 


Swelling of gums 


fftn—Dental 

—Diseases of teeth 
if^t^—Man suffering frorh diseases 


of teeth 


fUCHei—Tooth-scaler 

W^rfn^t—Gum ; inflam¬ 
mation of socket 

fVW—Sordes ; tartar of 
s, the teeth 


Tooth-forceps • toofh-scaler 
Tooth pick • 

'Sutura dentata 
Senative tooth 
Toothless 
Point of a tooth 
-Tooth eating worm 
Wl?—Having prominent tooth 
—Dentition 

Inflammation of the eye 
spif—A kind of disease 

—Fever due-to two deranged 
doshas or humours 
—Binary 

A kind of intestinal 

worm 

—Husband and wife 
—Trained 

5 ^—Liquid substance 

—Moist fomentation j hot bath 
—Liquid collyrium 
Fusible 

—Liquification • 

»!#. Large spoon ; 

a ladle 

Sna ke 

—Ten months' child 
The tenth stage of life 
ifat^^^Moribund condition ; 90 
to 100 years of life 

A medicament' composed 
of ten roots 



Eyes ; to see 
irtt—Ten stages of life 
ifltf—Ten members of, the horse's 
body 

if3f—Name of one of the Asvins 

InflanKnable 
inttffl—Digestive fire 
^<--Right ear 
iff¥l 5^--Right eye 
srff’i’Vl—Right nose 
Right leg 
♦iK^Right side 
Right hand 
*ft*f—Gnats 
Biting 

—Smaller variety of gnats 
^ft|l—Canine tooth 

^—Trocar and canula 
—Dropsy 
Charitable 

—Incison ; the act of tearing, 
lacerating or splitting 
wife's—Incised 

fttl-^Onc of the minor diseases 
Wooden hand 
Hard and .dry rbots of 
hairs with itching sensation; 
ringworm of scalp; tienia 
versicolor of scalp 
artllf• IfMercury - 
--Solvent 
—SallvA : *• . 


Pulse 

fIff—A sort of poison 

Fever lasting for two days ; 
tertian fever 
ftf—Burning of body 
ftff—Inflammation 
ftW—Inflammatory fever 

A 

tff—Poisoned arrow 
tff—Eggs of louse 

—Warm breath with burning 
sensation of the nostrils 
—Supernatural vision 
—Supernatural knowledge 
f^tf—Double pick-lock-like instru¬ 
ment 

ffa[«l—The two kinds of ulcers* 
Idiopathic and traumatic 

—Nyctalopia ; hemaraloi^ 
—Nurse 

Rain water 

A kind of intestinal worm,.; 
distomidie $ flukes 

A cow two years old , 
filit*S-^Death 
Long 

fKtf^—I-ong-Hved 

fl^^K-Mole 

IJ^—A sigh } long breath 
Long-mouthed knife- ^ 
^tlf-rLong bone . 

Digestive * :. j 

*t—Panther fbre^s; . . 



% 

'Disease 

-“Painful suppuration of an 
ear-lobe due to ear pulling 
tj^-Milk 

—Bad smell 
—Weak 

Science of symptoms 
of approaching death in healthy 
horses • 

—Inflamed 

.Attacked with a skin 
disease ; rough skin j nodular 
leprosy 

One having his glans penis 
uncovered ; urticaria 
Indigestible 
—Malignant ulcer 

Disease caused by de¬ 
ranged blood 

.Malacia 

Difficult to digest 

disease in which the 
patient becomes pale, yellow 
and emaciated due to slow 
poisoning 

'Messenger from patients 
—Rheum of the eye 
—^Slow poison whose active 
properties have been mitigated 
^^ 5 —Leather jars for honey, curds 
etc ’ 

Eyes; vision ; sight 


^l^’l'S^l—Field of vision 

One of the five vayus 
( vital air ) 

—Eighth month of pregnancy 
Left ear 
—Index finger 

Cif?—Body 

Cif^*t—Vagina 
Bones 
—Marrow 
—Disease 

C’ffI—Living being ; corporeal 
—Divine ; accidental 
—Corporal 

C3t*l» C3tR CJft*!!— Bucket measuring 
32 seers ; a tub l j 4 cubits long 
and high 
—Middle of arm 
Axilla 

C«ft^»l““Oscillation 

CWt’l—Humour 

Cifi’^31^—Fiy'«, pitta and Jbafa —the 
three humours 

—Enema to rectify de¬ 
ranged humour 
Milking 

The longing of a 
pregnant woman 
Wl—Signs of pregnancy 
—Pregnant woman longing 
for food 

Cft^, ^“^Ni^—Bad smell 



C*ftsRW—Mental pain 



—The name of heavenly 
physician; the originator of 
medicinal science 

—Curved 

Tetanus 

—Impotcncy 

Artery . 

—Hospital 

—Pons varolii 
Fermented gruel from 
paddy 

'Mother j nurse ; midwife j 
wet-nurse 

«ft^--Elements ; the root principles 
of the body } metal 
Chyle 

—Nutritious 
—Semen 

—Cleansing the teeth 

—Running of horses 
—Lotion 

—Tepid milk just - drawn 
from the udders of the cow . 
Smoky sight 

Cynaache tonsillaris , , 
Resin . . . 

An aromatic vapour from the 
burning of an incense . . 
^^s^Fumigated 


Pipe-used for inhalation 
—Inhalation 

C^I’Sf—A milched cow which has 
lately calved 

—Mother with a living soh 

5|^^tl^1—Variagatedsight; 
multicoloured vision in day¬ 
time 

A vow to eat only in the 
night 

—Night-blindness j hemaralo 
pia 

—Nails 

sHW—The pairing of the nails 

Instrument for 
pairing nails } nail clipper 
Cracking of nails . 

—Whitlow 
—Nail-eating worms 
-A bivalve shell used as a 
medjcine or perfume 
Naked 
Dirty water 

Small-nosed ; having a 
depressed nose 
—Nose-spoon 
—A cruciform instrument 
Eunuch ; hermaphrodite 
Nine planets causing diseases 
of infant life 





A attack of fever lasl- 
ing generally for nine or .ten- 
days ; acute fever 

'Nine vents in the human 
body 

•i^, —Fresh butter 

-Ghee 

—Newly delivered 
•rtlH—New rice 
Flexible 
Nipple 

—Chloasma ^ lentigo 
—Ssd-ammoniac 
Tube 

^•1^, —Cylindrical long 

bones ; hollow bone 
SfrrfV^-^Leg ; knee-pan ; patela 
i^»l5^9i-^Knce 

Bronchial 

!lt^i ^?t|l—Nerves j vessels 
Mother of still-born 

child 

^ —*N<5se 

•i9( SnufT; hairs in nose 

cPerforation .in the 
nose of heifer 

•if^ constipation of the 

■ bowels 

9^j|9^Amenorrboea . 

Eye 


—Eyelids 
Eyeball 
CswrtL—Tears 
•1^—^PuJjil.of the ©ye 

corner: of 

the eye 
Navel 

Naval hernia j 

fleshy navel 
•It^^—Depression 

Fistula 

*11^—Vessels 

—One of the Asvins,—the 
twin physicians of the gods 

CJIfl—Diseases of 

nose 

Nasha fever 

Stuffiness of 
the passages of the nostrils 
due to a surcharge of phlegm 
—Fluent cocyza 
—Suppuration in the nos-^ 
trils ; pustule in nose * 

—Alae nasi 
Nasal bone 
Nasal tumour 
3irW7—Fried rice ; mudi 

sflnttlli—Nosfirils ; nates 
5rt*rH—Nasal polypus 
3|Wc>nrt,. ^t»rtnfil«ttHrFari^^ 
of the nostrils 

Nasal dischaige 



drinking t^ln—Extract 


Snoring 

Snot } mucus of the nose 
—Nerve ganglion 
—Nerve centre 
^t^53p—Plexus of nerves 
Pericardial sac 
^f|3r*l—Sinus 

—Application of medicated 
fumes through a pipe 

—Withdrawal of a foreigri 
body by moving it to end fro 
Cranium 

—Hip or buttock 
—Pathology j /f^tiology or 
. cause 
—Sleep 
Sleepy 

—Desire to fix the mind 
intensely on an object 
—Stone reservoirs for drink-* 
ing water for animals 
t^’<P|“—Flatulence 

A room not exposed to 
sti^ng wind 

A. kind of unhealthy rice 
f^^‘^’*-Marrow in'side' the cranium 
^j|t(<ii|^^d&thing ; immersion 

!l03W*“Blepharo^spasm ; clos- 
li^ khd tuning of eyelids' 

distease of the corner 
of’horse’s eye 


—Pure ; free from antimony 
or collyrium 

Siicnt • 

f^?l^—Destitute of water 

Expiatory ceremo* 
nies for bliss and peace of 
horses and elephants 

Stricture of uretiira j 

phimosis 

f^«P^'«*r—Stricture of rectum 

—Application of a clyster 
—A variety or clyster 

—Spittle 

—Cremation 

—Extraction of foreign body 
—Breath j respiration 
—Going out; death 

Expressing the juice of 

fruits 

Louse j nit 

finifs—-Necessity ^ destiny 
—Water 
—Aquatic 
—Yielding water 
Jufceless 

—Healthy j a man 
without a disease; sound 
^91^4^Having a blue throat • 

—Antimony ; bluts vitriol 
—A.-kind of morbid secretion 





of urine; blue coloured 
urine 

A kind of worm 
—Black spots on face; 
cataract 

5 fWW--Hunch-backed 
—Phthisis 
Eye j enema-tube 
—Defects of the pipe of an 
enema j defects of eye 
-Lachrymal fistula 


Eye-ball; eye comprcw 
C5iaj55ir—Eyelids 
-Con ju ncti va 

-The pipe, nozzle”' and 
apparatus of an enema syringe 
-Collyrium 

C^prt^, FfOt’l—Diseases of 

eye 

—Head of a cow 

^5|5ltC>W.a^-*One of the nine diseases 
causing planet 


cwc*t CTO 

»ftC3| ^CIM 'Site?, ®tg 1 

^c?j 

I cs^, i .«raTO^ 

5^ qfi ^ I '5t5 o\ 

^rtnrt 3it5i 'srhpif’ I cjjt?! cs% 

(?^W 1 Tto ^ 1 

TO1 c*r^ SltC’fCWl 

^t5tTOS^^TO•^ r. ^t!t 5itP! TOS| 

’FSl <s|c^ 5FTOI ^^f^si5lJPl1n^f C^t^l 

C^ ^tcsi ^BWR 3*t^ mro >l»aFtf%C^ I ^ «2ttft5l «wt 

5iw ^ Slit 1 TOnhi^ifT 

: ■ 



^ ^?IW5ni %5| ’t'WStC^U 

I mtc«if5!« c*ff<rOT »ic^ a, '•i^iWi «wi \ ^t4r 

«rtf®^ »rt«ri-<st*tt<ri Ttn «i«n 

at^*i ^firai «itf^TOi ^sxm. «iWi9ic*iii ''«RMr»R:*rs fm\n ^ 
»r^ nfn\ ’«t%tfl»i I ’tm biH ^ «4i^r <i^’?ncira •*i«n 
m CfFZ^^ I «WtaF58 *ll¥, 'S 

I »rt«'3t»i-4^<i ’»ir«f8 fw «Jtc^ I 

^Wwn ’I'S I CJf%« Si^{5 

mT's nincn^ appi ^^^$1 fw^^i 9.ir, 

«5t5^«t -SIC® «l®Ft^yitC?l m c^c^i I *iPe«rt*lP^- 
»iR- 5 5^111 dt^itiit^ »itll ^^finiHrw---ttl 

C^t«l «rtC^l5i I f^t*ll»l »ltt35^ ^t^-hl Ability 

<21^ (?i, t\^VQ ’ic^ csi\^ «iff% ^ si'^rtW «itl5wi 

^t»! ^ \ <SWS1 ’1?I"»1C?RI W 5fijc^ <llc^ I apoi 

^t?tt*r?I ntf^ I ^i'^t*l Sftfsn “They 

had managed to make the victor speak the language and accept the 
law and usage of the victim”, 

(« <2l«il fil^*i ^t*ii I w*( «i;i1^j 

ai^*i ■« 

^WC*f?l>K*lT 5r9!r^?I1 f*f?ltfl—^1 « ^^*I1-W5l*l 

I nfkm «lt^ «itK I «R:!iC¥ 

c^> '«j5rWi cw^^l ^ncww '»itf>ic^cf i 

«hf!3* *i8il ^ I 

<r«i curc^ »itf^® >«{ cith:^- 

«if^c'5WR—’fl, «P5PP, >*ti' 

nitc’v 

ntPiJO? ost«f^*s '3ni»rf«h(t I • ^ 

^ ^Slrt!| Ttlt1 ?wft5i^ 

^ *rfwi nt®m®, 

I ^ 1311 Its C3,' *ft®i®t^ «nFf^»n5i c»itc®i 

1 nw artwrtfi »i^»ni *(t^ uic'^?! ^ i •swt #ni1 «fl¥l5 



tlw to to ^tftn vi »!t«itf =(». i ^ftn. 

H '« T^nm ^f%3R to i 

«*wi "itai TOt^ii ^tt.orf^c^ *\t% '®t^< 2 tff^'**ftr 

,C^ »rr^, '9 <1t^t®t^, ^<0 'ei^: tfl¥ firsi 

%t^tc*ni cst’tJ ft^n i ^iWrartf^ 

w c^ cw^ ^«WPi «2rfto^?i «tf^ '«lt’l5!tC*ni 

.lj9tl ?KVi ; *n:il (?!l c»l^ '2t«ri Wl 5f^1 

3K^ ^t^l (?i^ ^1 ^^51 ulni 1 ■ «i)^ 

c^t9|^3i tii^l fsiTn:5i ?l <^c’ipj aif^^ 

f^lWini ^«IT 'S\^ a|?«l ^f^Hl ^ ^S5t- 

V . fut fnCH I WW fuk 

TOl I »R^ ^ ^551 ^t*t-tij;*^ ^*^9 i »iHni 

^56 «ltii C«l«ltC^ »Jt9C9t^*l ^f99j I 9?^ 

5rt, ?5I» 9Jt9 (?l?lf*t I *1^C1I '«1??{I® ^51>rtn[?ft9 5TsilC?f?! 

t^»t9 C^U ^"91 ^ «lt^t9 'iR? ^Sl»lt9 *t5|1 fllt^l^ <i\\ sipi 

C*| «Rt^JC»!f^l5—^ I 
, <4^ ^99\C^ >R9 ^5^9 ^ OJ^IS ®1*! ^9 I 

’TO ’sif^ «itc^ I 6tf9’itt< ^l;n*m\ r«f^i ^ i5 j^K?! 'sif^:® 

^ I ^ ^<t>l— 

^^9 icaill «iill sitvft; <St5?l|^1 I 
c^ ?r.9R—TO ♦I'w ’sitflf c»F^c&, ViJim 

^1 ^9 ’5(i:< f^, f^5 ^1 »l^ w.^ 

>R>ltnL^t9 ^^TO--**TO^ C’llai! C’f^ 
cw?t*t5t^i*j? ^19WT, ^ TOr .^^to^ ^t^i f^TO 

^1 ^ «it^ I m ^ 5itc«Ri *j5i ini I ‘*«i-ic'^, 

*ag9t9 TO* ^C?19l9i «fij^ 
SJJH I fii^ilill utf^csi ^ 9tC9i »|*f ^ ’leitt^ll ftol 

I , *Jj9t9 ^ i5 ^rc^f?! ^99 TO^fe »|C*1,?l 9 *5|Brt9 

cifj^'®’tr99t . 



^ ^iR»!lc«!f} 5it*rl^ r 

• *^ 1 511 5 ^«*15|T ^ 5rt;(^’*; TO 1 

<«t*t^f^*' I m ^^?itci-—f^^Tt^i 5ii 6 ’» I 

« 

aplJItCT sin^Ntt « '^'C^ I tU 'sit^C^U ^^1, <lfl I 

3Wi^«R^i;?tc*i '«ilw I 

«it^c^*rt^ (^\ (g’W'^sc*!^) ^ ?i5i5il ^■*1'^ «a^n *t%ii 

5irii—"t^i 1^, 'm, '5i**ftt^ c^iv\ ; «^c»it«t m. 

^fl I '« f^i<fii5i ■« qfi.% fk-s^ 

\ ^1ai1 ^ 5it^ I (ill 1 (gllft;i 

?C5I %»t^ 5i*fr^j?ni t5f^<5.3f1 5fii^, ^,t|j|«f5H 

^ti’9 ntl^tn ^t?i*t 5il^^ ^*11 *i?i^ »i^cTi 

^’1 *$:# <ii¥le < 2 r«l 1 *itJi«f«tt 

'®it5itc*f?i I ‘ill fifpfii\ ■ ’Jisfhi 

^^tti 5tf|^ >1^ I 


f^tn ’^l^rs ^at ?|^it«F 4 

'«it*i^l iilll?i =fl*j5i-5l*l»c9iig ^«il =111 ^j^iTI 5il?i1 

I f^WtCR^ ^|c« Cff’lc^fl a, ^C5llfi|fR4l 

^tf^TrC?ni «fg |‘5^-5! f^B‘!|*l =VfilC^t5l lltr?! ^Ic« 
^tflu ^Inl ^«(j5it’ni '8 ^i|fii|^^ <iic^5itni fff5?«t 

’SltOlfl^'hl C3%^^ <2d^^t? ^|?I1 W^%1^ I C¥t«lt8 

=11 «rtflii .c^itwi *ft5 ^nn 5rtl»i cii^^TTR *\n ^rrom—|^i 

ipitu ^t| I '8fwc^ ^f^TlI ^Cl|^«!^ 

c’l ^tait i ' ^ltc*rn »iw 
CBf^S VjSi f^yi » ^Ifl^ ^^<lltf=1 1^<fl f^lslr 1^411 C«1»I I 



'Biti ^t^tc^ni »i*s^ir cm ri i *i^ 

cm ; ^^?rl ; cH-f%:»r«t i (?fm 

4;^ c^ w *\\n\ CT, “^tf^l" ^fl^itf^ ^finii ^^?rt?i *i^i 

’f ^ r«9 f®?i twc^ «rtt^^ 1 

twin I »2t^*i ‘<wt^j:’R 'siww I <3^ ^ l^fsi «a^ »it«r; 

5fl I <1^1^1^*111 f^, 

—»CTf ^ I ciw “aptl^si*’ «fW«f ^tf^nl *f«i 3pm \ 

“^l^Tl‘’?l C5?tf^9|C^ «t<*lCS| ^fiiKl >eit5i1 1 *m 

I c^m *tf^^ *ic4 PrU 

mcst %i, mm 5it«irt?i |f^ ^Puws. \ of»r-f]w*(ii 

mkrnpi ^ ^111 Pfm% »i^tc^1wl I j 

^tn mm cHliR mm j r«c^i( <£ti^ii^ cn 

<ltfv^t <2ih*it«i m\Pc^ I 

(m »it« ^OTcai \ 

'Btt(C®?l *IrtCS\Rral-<RCT ^ ’it'l’F’l 

y|^f% '9?(tf»l^ ®l'9':5l?l *Ross Institute for tropical diseases’ 

>iitc»ifij?ri-TOf^tc<iii '«i*a’f*tc«r 1 m 

tfttei ui^^rai <2rf5®Ht^ >irtc5if^?il-f^KW51 

^t?i C5lt« »it?F^wf9i5 

I mmn «{t5R(Tit«[j simc^in c^\, 'Si^x 

5lJtC9!f?1l1‘fl^^ % >J»^8 ^ 5lJtC»|f^?l1.9tC^^«t1U 

I <115 f%fH 

^wni^l-f^^t^ic*ni mm *(5M %I I «rtc>i 

> \ 

ujfTO^i >iitwnRi1-fsi^t^c«tii ^*lt?i 

m 

nc»irf ^\^. 1 mm ^ i iflit- 

Vt»i <ijc«re-r «t^c^ mp wi—^ i 

iw} ♦t*t'B w srif^sr »i^flt<« , 

«t(5w ^ R: <«, ft, W ’MMRmi JPMlWni %flwi 



fijffitc^ i *i’f5 3W^fs« «itf^ ^f®r iiis{^ f^, 

fC’I'S I ^ ^ Welwitchia, Ephedra «st^f% <n»t*l?l ♦lt«ll 

f’Hittl*!} «<w? ^I'Qc^iisrt sutofcnn I «i^tcf*t 

»rt'9?'hi ’'iv-'«i<i»’! *rf^*i 'Sitrs ntn; c*i^ca( 

t^, tffspi iff^ ’Bitc^ir^l m% ^f5«rtf*nj 

5(j^<5 W-'®;*|*C9RI I ^ Zygophyllaceae, 

Geraniaceae, Rulaceae, Capparidacea (2^ff^ ^tlC^ tSt^ltH f^ I 

'sitl^^i 5ii[tc*r*f <?ng;?i fw?ii f^si 

^-'«i<PC»lll t^1 ?ltJI-<il^?lt?} ’VflTlC? I 

^-5^ l^rc^ C<«||5>1 (Thetis) irf%*i 

^’1^ *1^1^ c*ftai i 0^ >!^39 >rt3?tal f%9i i 'sttf^-ni 

<2ft^ (.VR »iw »ji:9r ^ 

^<1tCTl (Erica) ^ 

«rf^«i I (7i^*(7itif^ m 'sa^ irf5f*i 

''Itfap^tfl ^^1 ’iltll I C®'lC’ttf»l^ 

^^^'\ ^ I 

iSPllPlCWM^ '»lf«K^’W 

« 

J^C15 ^ fW5? 

5^rt^ |l5»t ‘flc»it1nc^»i«?i Ih ^j»*^ 

’Tl^'H ) 'srhi «Q^t^ Jtifitnt? 

i '5jt?®*(9 «rt>fc^fj 

*ttitsi 35^cf I fs^f^Ji "tt^'hi - 

(?li “^«it«f *‘Radiation-4^ 

-fw^. \ ^<jrW^ (», 

«*rt^ fC’tft'RJ ^Wfirsl f^F, ’«rtCTt5^ 

^*(it^i^ fe. «*tf i “SRI 

^^^k 1|JtVTOtSrtt»^ 

'‘^tr93l. W^’ 1^ 

—^t^t ««tRlt55l1 I ®t! *lli 



I ^15^1 <?I '•TtCSrtWl 

I cq Bfin:?!, ; '5Jtc?|ir-'«i1^teH?» 

^«tc? I 

(sr^f^ '8 c^V|^T.?iifi<»r?F mi 

I «it»ic’ini 

^t^l «2iJf4H I 

®ts ftta! ^'^fk 

f^’f® %ic*f c«i, ®f: 'srNjit?! i 

»napf51^ Ol^? f[srt^?I '5t^1 fsittf?!’® 

^rhjf^pqff ^f?i^il «ilapt^ \ m*\ «itf¥i:^ IIt 

««H|Jt<^V ^tf^qt=l %5<sqif.5tcq^«tt?l f^^l* 

flltf^^l (3W5TN I M- '>*•'> 

«itai^ m^1 I 

®t: 5i^t% Us '>\rMt ^C?!S? I cMf^« 

(iiTs • ^naptsq^ I It: 

Pathology?! 'swrt^ sitt^l 

I It: ^5»8 ^ f%fk ?i^cqF5itii ^Ifc’t 

^Wt ^f^C-«f5C3lsi I *r“t ^<^*t?l ^t^t% ^^«q!:?t?l ftaf1*j^^-‘5tc^‘tt?l 

^k.^^ I m wf^*l ^toifil^t?! ^^«5?! w^^\ <ll%C3t f^fst 

^fm ^ «tt?i ‘^c^^cJT 

f^«tf^c»l5t f It: ^C=^t?l®C?l »R1t Wsi 

spirochaete ^W{, m ^ ^ f^ 

’fifC^ f?C»l ^^5|C?t?t ^ I 

^'$a|?IC?rtt« ^aiHc?l(Kidney)c*ffl?(tfe*!^ I «it?lHl 

^f^t%^^<?l» Leptospira icteroides spirochaete*?! »!f^^ 

>m I 'eit'qs ^Tw^^ C^, ^■S’sqr?!?! ^ 

IVwi ^ ofU arvtc?! »it3F[^^ Iwii 

«!t^t^ <2|^' ^ «Jtrv' «, Mft’fn ^ »tt^tc^s ^ti^1 (Xf^'5 ^t«ir| ^ <rt 1 
^tirhicq, spirochaetc*1t 

W ’Ultq ’Sitni, "W '«i*lf)^m ^1 



(culture) ^K\ (Sera) <2|^ 

^ ^^tfl[C9(^ i fl«f5l^l'« cfit^^’srtnc*! c^ 

'»rttf, ^t^l «it«f 

5rt. ^ ^ ??^l^ 1 C^ Leptospirac^ s|'«f| 

'Blt%^tH %5«i?i.5tC^«frt 

«ttf^^1 ^ Leptospiras ri^ <tt=i ; fsWSWSl 'St^ ^ CS, 
'^tC^fSTtS S ^^'S|?»-9!CSS*f1 ^'Qfw 

spirochaete flails C«l^-fs^H ^^CWC^S Stfes Spfssl 

sttti St^l—^t?[1 I f^f^ t«^S spirochaete 

pallidas mU ’Itsi t^lS? 1^1 ^1 StS CS, (general paralysis) 

sitfs I f^fsi c*l?pc^ 3ICSS ^ts«i-f^to Sl1^« 

i—t?ts 'SI^S «iis? ?Pi5'^*ft:’F 'SitaR*! ^zn sf^sl 'SICVICS^ 

sts«11 I Journal of Experimental Medicinei} vi'«f^S StStStl^Sf (SfsSi 
^t^tS ’l^Sl ^l^BS <21^1*1 StS 1 f^StStC^l Ws 

fsfm SlS^tfs^ . S=^C>F5itS Sff^C^S <»1S1 C’t»l I 

’ii»5t®j <2tsti:ss »ic8f 7[z^ s>!tsc^s (Sicst^^r^l fsciS 

I fsf%s CStC’l f«FSl^ ; SlMS 

CStC^lS ; c^p[ <ltCSfS ^^Ics fv fV CStl^ '«l't3R*l 

3i^S*(S i (31^ CSt’lCS^ ^tsts fw fV stras StSl ^sl st^c^ ’lies 

<21^ 2r:st«l^s I ^tcss st^tsfw fs:«s*i 

1 CS*^t=l ’itev t^Si^ »rrs-^st< 'eitCf, ^t3?ls fSH ^1%*® 

9rrf^?i 1 ^C5i^ fiff^icss ^t4sl st^s »2if® st*rtsfsisf ^’ttstsi 'sitsf 

♦1^ eft=n cm ^ ®t^ m\ SSI ^iist ^«is <rri:® ®tsl 

2rnrr«r^s j ^tc?is <^1^ '5jt»rcs^ fscns^si ‘{®^tf^' «it^ i fsf®?i stc® 
fsf^ < 2 i^s f®»t{^ ^tssl sts I I®^trsc5is '5i®rcs f^ cst’l ®t^ts 
fsciswsi t®T>tts=u:^ A, B, C, D, E—»lt5 caJ%® fs®®* I 

*'A'*—SF^f*»®tS (Coddiver Oil), '2t^f® ^«fS StCSI '21^S 

•tltc® 1 ^TCSI ‘*A* ^®ts CSCSS "Slf^ f^*ts fS ^iV; 

srtfs ^s 1 f®T>tf^!i.‘'B'’—5i^s, m, ss i 2 i^^ »tc^s ^*tfs®5i cstsls, cst’rts, 

c^U c®t5i ^«fs sis^ 9 c^s w\ sit® I stcwi “B* 1®^fsws 'Biets 

n 



f\f5i c’lt’t I t^tf^ “C*—^»rr^, cfet^tt^i 

♦ffiRtc*! «itc^ j sit?»i 'm ’w I «irc9 “C* t%^t^c^ 

i^Trs?! <?rr^t?f n«r c^t^i c^» (m^ 

I f^tt^5l “D** «lCJi^ nutcsf «lfc^ ; ^Bf?| ^tC»fT?l 5M?» 

«ltc^ I ■«rrc*ri “D'’ ^qst^ 6c^? at^t j 

ottc^ 5Tt, ceH %d5 I •£•—^licini ’tai •« 

«r[c^; ntT, »tf^5|c5i-!i ^it^l ^c«i% ^f^sitr*i 

I ^twi "E" '5i^?i wXz^ ^ -s ^ ^efc^t^ 

*tf^5i *ir? i ^91 It wN <sn\n I 

^\^p[ «2t^f$ f^ii?ic?iii ‘^JT^ 'sif^ ^ ^toQ c^ 
5|i C^t^ tf|^tc?>?l t^tytf^ I Hwc^s ^«ri«lt^ ^Ft^l 

*tw, ^'55?!, ^^^Htt—cvrcj^u f^f%3J 

i m\ «itii i 

f^tf^ic^ni 'srstt^ CT »!^9j c^ii’t ^fcnrn ^ c?t?:’ni 

'Sr^h'SltC^I 

^t«ncT l^%^ T%9i f^f^g Ji^icgg feg ^!?1 i 

'9^ ^tRc^i i5t?tg 5^1, cf\ t? 

I ^^ntcgg fir^ f%*i^ ^tcf, ^lg*i ^tifj ^v?im 

^!^^\ nz9 ^kv^^ ^’fc«rt^ i c«t>i^tfe?i «r?re*i *ftf?t»j 

^twg "C” ^ I <mx c^tc^H a# «% f®f^ CTl^cai^ 

^rt*tg m*- 9^ ^fwi c*ff^f5i c«r. «il^c*ti it^ 

I ^Mgrc^ gtRc^i ^t?tg c*\ 

4^9 f^riwal ^511 f^; si^- 

<rt«g1^ i ^W- 

gt^l c»rf«ratc^ ct, ^itwiwg ^9k\ 

«R»r jN ’it^tcf I (m$ ^^tft '«wt5i«ft^ 

9^^ ft»l ntg I cvi ^fggtc^si C^, '9^ (Vegetables) 

'9?t^w^5 ’vfinii gtf^9i, "C*’ '5t«fl 5r$ ^rtf^ws 

^tftg vltt^ I ?Ff| ?Fc?i ♦rw ^ c^ f^tf5p( 

«itc^ I c^ cjpt, ?f%9tg ^fi*t 9UH* «1^tg ^ttcing 

ts^tfefl ^cg I “B” 

^ ^ laito 9tc^ 





I ^ c>it^ 

?t>it^if^^ *t?f«r ^tcf} ^ <HTt«f ?t»i'hif^’5F ^Ncirci^ 

1^ ^nf I *3" ^ifl^ 

'«fii (2J^{5^ ^1^1 ^it^B 5Tt^ I ^'etf% fi|; c«fi f5i, 1^: fir, 

C^, f%l5tfil^ “B”^ Jlf^^ (tissue) '«llf«rt^C^tC^ 

(oxidation) 3(t^,— Q7^^ ^£l^ <5if^ ^fil^ 

*Jp^ f^ I Sft^'9 <iRt CTfgi»t5( «!tll« C% 

*3”?? •’(icin m, •‘tt’iai^c'i 

Cif^l ^tf^c^is '3rti5tc^ <> 51^51 

§1^*1 I “3” 

<s\\n »!5it5it «ltc^ I isttSJ, »i^ait 

«rc^ '^tfl ; ^csiT '®«ij 

^C^ I 


vnfj2i9i vm 'its^i c^. 

^\a5 *3^ t^CSPtH C*ftfe^C5 I C^ J15?lt51l 

C»fr«lC'5 ^1 'SW f^f^K I ’ifw® ^^T^% C«f^1 

fH*itc5, m\9\ 'flt *1^ ff^ttn 

^c? I ^1355 ’itf^l I «i^?i 

c^]i^ Fit; tVi «i«p9i m, 5^1 ^itf^^'s f«ic»r^ 

5it^} '®t^ ^ wrc?i ^•n ^n *\ik^ m i 

^vw\^ ^ ’I9rnt5i^?i 4<^*tii 1 ^f^*i 

i stacf; c^ a 

'«5lt?l ^ *|9r*tt9I ^'5Cf i 

^%i h' 3 ^tci! ♦tirtf 

t^^rt ^'m\ T9[ l f^C'5 

»I1^PTPlf®^ 5tC3T CifP^ »r?IThrf^ ‘flat's I 

cq^ ^Pl(C9 <iwl5 'ajl^tf^ ’lll^ I '^it ’K^fl ’TC*!! »It^l^f5?lt?l 

i^^ii I ’ttw »iwni 

‘ii fwfl ^l^5i I •ft^ ^ ^\m 



^icaa 9^ ca ^t»»f 'sj^'c^Fa^t <nt 

-m i 


c^5al ’j^ca ^ta^^ia f5<?.^t^ta ct(f«iat%it^i i ^ta^^tUl wc^a 

^<ia \r\'>* ^c 6 ^iia* ^a^caa ’it? 3?^^ ^si^* ^ca ^al^ta i 

al?« ^t«ta 3wcai f^i '^^Ui ^ca f?^^Ma ^U] ^\, «t3[l 

afe *trfa ^rl—ii’^3 ^{^aa; ^al a^i #ta^ far^t^la, 

^tai ato ’itf^a sfl i ^ata a«^ a?pa « ^ 11?f^ ^ta^^i afiiai 

aca aa ^rl I '»itaal ca^l caWta ^tts ^fa^5?tt5caf atsta 

cala; caWta Ral ^tatc^ asfaaMsi #tai?li5 ^C5i?i ^^t^aa1 
I 


^iic^sraM cata 



2 !|t^«l i'»Ot ) 

cw—^c^ri, 23t^«i ^««4) 
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^« 11—8 ^'oo®) 
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Bf5|-5t^ 8 '5l1C5|1, '511’llB 'iWit ) 

Imh >«««) 

:^f$—cil’l-'«lt?l-4^>l ( ^tC31l. 

i'9'84 ) 

’:fr®lt^?I ^Sl^fttl ( c^it?!^, 'Slt^t? ) 

• ’* —aF5if^¥t*r— • « » ( >. ) 

^«rOT<j ^5|ij 7i<5,g>—sf^ (^^si-lt, ^r^ii> ) 

^pp—alN*! ^««4 ) 
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w I m, « ^Jic^. 

«*tf?iaprt Jiw *i<fK^’F«i 'si^RU^'^^ I <iff^ 

^•hitfw f*rc»Pr mm i ^ 

C«T«^ ««rtc^ ; ^ ’Itlc^ <£t«rt5! ^t^Tttsf^ »|f^li ^ 

*f%? ‘«it^ \ 

^nit% ^5t^ wm ^t^i-fw «swf^^ «jr*nflFt?“t5^ 

^cirt% I ^-muh mm ^1?i1f)^*i ^(^sitmz*\ 

'iWR’l wt^*i , ^ifi^i ^^nrtc»f cw^ ^1111 ^; c^— 

< Eridenus, < Argus ( ), «<. Crux ^'SJTff I ^ 

«i5?i ^fiiffl 'statfkai ‘ 

«rtw I ^ - 

wm «t?l ^ mm <^"^5 

(7l«f^ '«wc<a? orf^l; Audromlaa 

( 'B'te’IW ), < Lyra (), < Perseus, «i Auriga ( ai^l|ira ), < Aries 



















(), fi Taurus ( -sifi ), < Cygnus ^Ttf^ I fel 

mzm^ *f%*i i 'srf^^ tkai ^^t^*ni 

I 5wrN 

* » « , 

• * * ^u 

(Horizon) ^*1C5 '*Itf%5lr'SF^f^’9,^'W W I 
Circumpolar stars ^ 5?| | Ursa* Minor (f^'SHt^l); Ursa major. .(Jf^), 
Draco, Cygnus, Cepheus, Cassiopeia, Perseds, Aufiga '9 Lyra 
Circumpolar j sfl I CW^ Ursa 

Minor s Cepheus ?It3i ^1^1 

I 

9 ^r^itfkai '«rf^'S f^I 

«itc5 I si}^ ^ ^^»ic5ini ’Ft^ 'sil^rtc^ni ctfc-ri 

'S|’*Pl«»t<J I 

^^5lt51 

^t^-f53Jt^^ vST^Ftf^® I ’1C?I 311^ 9 C^^Ji 

^t^9 <2t?Ftfi^ I f%1| 3131<S^ 

'SPlt^ I 

^t‘^1 *jc^ cai^il ^ifSiiri ^ \ 

^t5rtc»f#f^^*l fw^ I f%3 “stiitfsci® 9 ’«i’Fs 

^N1 ^^z^ I I 

<aj’«13fl^ (^ ^511 f’tftc^, 3131?g^ 

I -<4)^ "srfj^^ '®<8li-»!^c^?i <21^11^ 

^c»if*fi I ^Ht^i ^^m 

^r^’irtc^si I <41^^ isif^ ^zm ^ait^rai ^itc^i 

I «rr^ ^l^^taf?! ^lt?1 3it3PF5*l (Latin 

I ^•'$t?l^1 (double or multiple stars) ti}^ 

' I <4 »l3pg 3lll| ®tni ^J#5 

'«f^ ^^t*r f%s ^11 caftw ’it»5t^ 

5jf?in sjpl ntc?; OTI—Cassiopeiac^ ^»IFf, 

Prf^eusc^ i 'eitfsi ¥f?IC^ »lt^^ ^ sit^ I *11»St^I 

3ltV<?l1 f»lf^»19 I 3K51 



c^t^ I iiwi 

^ ^t!i, s 

Htsic*r«Ti-N ^Wi»’8 '«!^f^«ii iiu (?i<HRc^^si ^pm 

^*(1 f^c»i^ ^i ^P{ I 

t3r% c8fjt%’?s 1 fm^ «'jN’it 

'«»tc51 *rt*5t^j <?\m c^u Pm m i wlw^i 

Pm fH* m\!{ «tc^ 

(arc = *l5( ) I 'Slf^ ^1 ’if?!^*! I 

§irs{c«i 'sit^t^r c^it^ ^‘» fws* ^ I <^1^ '^^!5 ^.c^t^j 

^t^tn 51#^^ Pk% c^itf%c^ ‘-T^* «ltr?i^tf^^ -^\ 

I 

c^tJi \ ^c?ii% v<j^tf«i^ 

^t^it^icsf?! ^’^lm 


S Ursa major 

« ^^1 

< Crucis 

vs\ 

< Virginis 

>• feail 

'tj Ursa major 


«c Draco 

& 

< Bootes 



i f?l '3t^tt r^^5I I vp( 

‘ijTW5?l at«t '5C5? 5lt?ltr®<lt*l 

<2t«^ i \lP^ 5l1 ^1 '»I151HW^ ni»6nj 

’•it^l I ^Pm f’(w*l ^t^ii- 

’t’jpni np5\isf ^P^ mr^iiii Pmm I 

• $ Pinciom «tltll >• fH I •Ki -IWF f^ip* fH? I '<*H f«l1? ««t| 

^ «(ni >»*i«^ nf-iR »rtiirt finrtcf i 



(*c Ursa , Minor-^ll ) ^ «nrt I 

%^5n ^ ^W?i ^o i 

^U ^n\ '<9^ 55t?t?l 



f5? 

> ‘®tin ’ 

« 


* 

^ « . » 

+ 

0^0 " 

• 


• 


^U\ W 

I 5}^^tii1 ^ta I 

< Lyra, < Aquila, < S'll Cassiopeia, 7 Aries, < Piscium, 7 Andro¬ 
meda, 5 Ursa Major, < Bootes, fi Scorpio, «t Hercules,- /* Cygnus, a 
Cepheus ^1 ^t5 ^tal^ >1# I 

fi Lyra, 7 Argus, < Crucis i2t?f® ^1 I 

«(t«i?i1 *w^1W ’iifa 1^ 

'stat'^f^ ’Uncm 

CH'^\ C^C9I« a^'®! ^WJ \ 

«ic*i«pt?s <t>^tc,^ nftatc? j c¥^ 

«ita (fift^) '«i^f^^ m 

^^•(l 

^tal (Binary Stars^tat)— 

^«0 WT^ Wi ^ttf I 



»Wi] 

( ^ 

*lt^aRi TO Ij 

mi Cassiopeta* 5 Ursa Major, 7 Centaurus, 7 Vergo, < Centaurus ' 

<3S%?i ; »• ^ w c«nn 1 

W ^1^1 Wf^C«! ^1 35t^t^ CWtf%! 

9I4(^ jjUfiH «lfC^ Sll ; mfim I 

^ ; '^^ —OvCetus, fi Lyra, S Cepheus, fi Perseus I 

(Star^cluster)—«ill ^ ^ *5^ 

(Nebula)—^t^^ ^l^icn CBfTtf^f^ctU f^W—«IT^W »PWJ 
•« ^^51 ^1 \ 

^^11 *twtc< ^ I ^ ♦Htt< 'TOti! ^c?l 
«lf^*t^ I aR-*|f^?^il f^’st I ^t^l. 

m I ^tc^i ^tt5i ^91, 

^ ^%i i «ttf% i ^tPr?i 

«4i^^s 1 ^Wficai <2r*fr«i ^^i^ ^ii ^ntct ( 

^t^trtr.«P^ c*r«^i I 

<2tf% f5Cl?! fStTO ^5l1-C?l^1 1 E, N, W, S—*3j<i, 

« »rf^*t I Z—■^iw ; feajfr.^^ C^® ; P—^?l <sp^ I :»5i 
tBwi S Hercules « «c Vulpecula—vij^ ?rc«a Z ^1 «m«(I 1 

< Ursa Minor-;«l^( P ^1 -JP^ I 

^?tf6a(-9P!5 (latitude) I 

'«|9Ftt*i ^^•I'oa' I ^?i f%^l irf^«l 'Str^i «lf^ >• 

I 'SJ^ttC'r ¥11t f*I, 

TO ^'0® (?i^ *\v(m w^%% z 

v(f^ I I K<>° »fKVj 1 ^uit 

9P«W[ ^ V!l1 t^, TO ^5^1^ Z ^1 Hm 7 Draco TOf^ 

( f5«i ) 1 Wf^*Rt ^ ^fiRtW (Jtlr’ro^') ^^tfinii I 

TOli a, !»•, k Centaurus, <,fir'^^ Lupus, Norma, <,fi 9^ Ara, «c 9 k 
Pavonis, 5» ^»3 0 Scorpio ^ < Indus TOl ^C5 

•?t»nrt I 



■( ^ >. ^’Pt?P*r vf?ic»l .Z ^'6P 

(?[t ^tcin ^C5 

(?\\ nf^*i, ^'O* «wt^c»r <4^151 '5tul ^fii i z 

wj ^fm ^rsKfii ^t?ii *rf«i«i-f¥«c^^ ^C5 

^t%l '3^51 ^n^ ^?l1-^tl»! i 

;fff^ fkz^ 3lf^Tlt ^r«llt?l ’I'CSI W 
'«t?1 ^*1C?I ^1»!tll ^ICSf »1C«r 

f^f%c«r?j fkM ^itfsi^i I 

<2tt?( 4'«» ^f^ni «J1^3 I ^*11 

f^^l ^ '« ai^5|c«iii 9ir« ^’PJ ^?i1 '3C^ nt?i1 

CT, aR*r; ’ii^si *jc^ 1 m^i 

?[tC3Cf I Ecliptic-»ij?i ^9f >it^ fVR 

% ^1 *iniaR«i I 9if% ^?Rf I 

’IC^ ^C<fJ?l ^JffsiT 5tf% <2ti^l 5>° I "Si^fl ^t«l '5lt’Ft^*t?l ^1 

CH «ttf^5l f^HtCWi 'Blt’lt^ ^ 

'm I 1®f3sf^ 'Bit^'^^^tBi (srt^i 8 

^«r »i*icii oi '«itc5 'Bi^'t^. c^ 3t?ii 

^ cn^ 8 firfiife cf\\ ^51^1 I 

KV\ 'Sit?? f^<F s> i 

f^<F v^l««» t^f^c&il ll«F ^ 'Sitto i 

n«^ '^}^•^ nsb- ^ns '5i.rr»!c^ I 

4^c*t <ic?i '3t?ri » ^t?i 

\ 'stc^ ’t?! ^^*3 »ti:?i 'sit^f^ 

ntf^ S» ^t?lt ^iNtil '^tf^C^ I 

^mtfN nt^tc^ '»it^tc»t . '5j3^^t5^'f^<ii 3tii I o[ 

cif^! (M ^tPfil ^tiltfeai »|S 1 t2tf^ r^cara ^<:it3 ^it^i, 

a Wi*?i 8f5r ^1^1 'Bitc^ j .^f5>itc?i ^^t?i i 

ff¥fr^tc* 1 ?i '^t^l fscai ce|irr*l3 s ^ «rM-f^f^^ wf^*t 

iti^, z ^ <t^«(i ^?i I ^rf^*! ^r?ii cifPi^^ 

«ai|iic<1 fq^ittc^ I fiai-^<s|t? .'3t?ir'aw-*!f5?S5 ^^%\A 



(fea?) 

^1^tc*f ^Ttt»l'«t^1 (Cassiopeia) I ^tf 

'SWII W-«i|? ST® ; ’®;<«fK ^ I 

^11 Cepheus 5|'*R?t«l \ Ursa Minor 
-ij’il (% '« /8) <fl^ *lfw c^^i I ^1? I'l'S’rN; 

Jp^'S'W ( < Ursa Minor ) | . <*W' 

<lf%C5l j P I ‘<1^1 

(Draco) 7i^aitt«f 1 «c Draco «flt?( 8**o 1%?!; ^t 

jlf^jj'l f5|i|trf I Draco? *|fiKsi Ursa Major ?1 
I ^ ^t?1 at 'S /3 CT C?^1 ?1?1 C^lft ^ CWtCT 

?s%9! «ifii r?iii ?t? i 'ill 

^ Pointer stars ?1 ^t?1 ?? I Ursa Major-in? 

'«iC^?'?tf^ ^*1C? ’if*^ 5t5|i5( Bootes I at Bootes Tt^Jl’fCara 

( = (Sr?l5i ^t?1) I Bootes-in? *1? *1? Corona, Hercules, Lyra, Cygtius 
« Pegasus I Corona-? ?t®l1 ^1 I Lyra-? 

i(t? ^t?f i ??Jl??t? (^'5?-?r^‘l C??t?) 

f^cN 5;c«(I ?<(K??t?( » ntC’^t^? Andromeda I 

«t Andromeda « «t, iS, 7 Pegasus—5tf?t5 '3t?tC’F Square of 

Pegasus ?9l1 ^ I «< Pegasus '9 < Andromeda ^1?1?? '« 

c?w^t?l I Pisces '5t?l’j«i (^5i?tH) fl?^ t«nr?F i 

^^t? 3(W C^u ^t?1 I Aquarius ( ) '9 

Capricornus (?^?) ^f«r® i ^tCW? ?W9 ^t?t? f%*l? 1 

Piscis Australis ^C?? #|C6 j ^€t? *2t?f5i « ^t?1 < Piscis Australis 

I W '« f’l^fstir? «£it? • ^W»!—‘ 

Sagittarius () ^t?t^« 1 ?1 «1?1 ^«r? 'ai?!^;' <n?5i 

^t?t? ??TC??1 ?^f??1 ^aw? I Sagittarius 

9 Cygrms-tn? ?W Aquila ; ^?t? Tqc?j f«;(|5 q5l?1 <, /S 9 7 I 

^?1l?? ?«nf99 ^t?1 < Aquila ai?«l1 C^t-Jl^t?! I ?fv*l-ilf^ 

Scorpio (^Vf ) ^1?1’j(i» *c?^ I ^?1? f^f Ara 9 Norma 1 

Norma-? '«lfl Lupus l Lupus-«n? Centaurus ui?5( 



I Scorpio-Tl Libra ( Ophiuchus '8 Serpens i 

Virgo (^^rl) 9|5ic^ <*t«rN ^ 

< (^^c?i or^i i 



mi 




mi] w 

’qt'i 

rii^ 






^ — fil 

1 



'i 

cJ “—> " ^ • 


'i* — 8* 

*9 
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> *— • 


'>• — 
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\r — 8* 
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V — 


— 8o 

- 


If - e 





^ — 8* 





^ “•* ^ 0 


( Tea*) 

Ursa Major (l Draco 
Ursa Major 'S Ursa Minor-csi^ CW^l I Cepheus 

Cassiopeia ; ^C5 Perseus u)^;{ 

I Square of Pegasus I Piscis (^si) 

»r*3< Aries (csi^) cif^l I 

Toucan, Phoenix, Sculptorus 8 Cetus 'Slllt^ I 

Grus 'sJt^s I Grus-ii?i ^ ^c:?f 

Piscis Australis Aquarius ( ^ ) '8 Capricornus () I 

^ Sagittarius WH^I »l**J*r ^f^aR »lfwl 

f^lOE I Scorpio J Libra 

< ^1) "Wim »K»CI^ ^ I Scorpio-4^ ’if-WtTtc-r 

Ophiuchus 8 Serpens t Cphiuchus-i)^ Aquila | Aquila 8 Pegasus* 
ui? nc*|j Equuleus 8 Delphinus ^ sp|«i I f^fC^» 

Aquila-^ Cygnus | Cygnus-um Lyra, 

Lyra;^ —Hercules i Hercufes-u)? Corona 8 

Pqol^ I 










fwcirf^*pw 




5tM 

ntvw ^ 


»r(i! 5|ieu 



^^f^ 


^—fir 


<9 

>V— • C’W'^^-- 


5l-~ • »■ 


Vi 

V ojfc-8« 

ii 




v»— 

>4* 

Ira^Hna* 



i«—• • 

Jii 

be^ • 



»—8« 


1—$• 


oi 

»—^* 






> 

^o 




4* 

1— • 




)V 

%—8* 


'm « feiwi (Tq 1m »ar«f« 15 ^ 1 

Ursa Minor —9 !?tll JI^TI ^Vf\; 

I «l«rtJ? ^"hll < Ursa Minor ^Tsi 

'Sp^’^tm ( ) I <i5^5l ^ m f¥l «2rt^l «ltc? I 

(double) I <Ift?l ^siSI 55t?rt ^ ^ 

ftiaj isnrH^ I 

V 

Ursa Major— CT »ns]1 «2tt?I v- ^1 I 

< Ursa Major «* ' 9^ 

fin,. - 1?W 

‘y „ ♦* ^ ii?wn 

2 f) i» ® 

^ ,» « - ^ 5 ! 



.§ ^ ^t?it cw^t 

l < « ;B—tf|^ ^tUtC^ (pointer star) ^ ^ 

^ <iwl 5 c^ifl ^firai c^^ttc^ ^'S?! 

'^t^ Sfm fhl ; ^\z9tk '?1^1 ^ 

^r?l I «ft? «••• 8 '« 7 Ursa Mrjor ^tat?! Vt«f 

‘^f^ca^t’ I < Draco c»!^ mz^ -spa^tai i 

5 ^tal I <21^ <jc«fa ^atfaafl ^tc§; ^wai MSi, 

M82 « M97 f^;i {5 I f 5 c^ ^^tc*ra f^^"l a^al 1 

^^tcwa >n:*0 M97 c^ Owl nebula 'Blf^fJS;^ a^al p Ursa 

Major-iia «ita *3a^-af^w \ 

Corona Borealis --^ ^ »ia;i1 iStta b- ^ fafjicfea WCaata 

I %i «icaf ^^5^ ^tal Corona-a 35f%al 

^zi i ’ita ^ca flea fsia^tf^^ ata 1 ^ 5 ta ^a 'sita ataas ^1 caai 
ata I »2tta ^tal ^tat^ca? caai ata; wai atai <»{5 

ca«ai a^atc^ 1 

Hercules -" < ^tat (5 a^^aa^; atafaa^: ^atca? f^ta^ af^al aai 
aa I ^ aFa*i^a^^%a; ^srta facsi '^’^arata « «•« <2 j ’ifaa^^ 

^a I <, 5*8 fa^taa^ 1 M13 <fiaffe ^^tfa^l 1 a^ ^aita'ca 
caata 1 Sir W. Herschel ataa—^ata acai <2fta ^soo• ^tai ^icf 1 

M92 ^atfa^i; ^ata ^atat^i *?i?fja aa \ atf^ arra v feta 

aaa Hercules aaicaata ^ca I tiialfe ^a ^'tat^cG^a acai ^af^a 1 

terpens —>efe aaiJi f feta aaa ^1 aaicaata 'atca 1 
Ophiuchus— ^i^ta w ^aa^'^fa taataa atai ; ^cai x. <r ,>$ 
70—iifeaija ffeca jca^ai a^ataa 1 ^fat^ aasi >. feta aaa ophiuchus aai- 
caata ^ten 1 M9, Mio, M12, M14 aifa ^atfa^ '®tat«ai 1 

Draco—iat 'at’fe at^ iftta j» feta aaa aaicaata aa 1 a’fa 

■ V 

^aten ^ata ata ‘^taW 1 < Draco <^ta a.#* aaaa *jj:a^ jpaatai fw 1 
fit % *f Draco f^a^ i 

, Lyra —wi tr feta aaa aarcaata witca 1 f%aa nf^wrt^ 
crlaca < Lyra ^tata af^^, ’ataa 'a«lR ^ Vf caai ata 1 
iCita a^aa <3j:af -spa^a fa^tfe 1 ^a atf^ ata 



I ' ^ tyra j • ^hp^' C^ltV ’^6^ W 


*ttcT>' :» l*yx^m « « Lyra ; w4 r 

i8Lyra-?l mU ipl'l- ^ ‘*l*iH|itn® 

A^^—r«»W (?K*^N?I‘ ■ Wl’ n m'i ‘ ^f\ 'm?(«ltif I •■*"' 


Aquila -»|tf^- ?^«rt[f J^’PC3I# C^t5t^?1 i *, fl, /*», 7> ir ^t?l1'f^tW I- 


Delphinus — ^c Delphinits I ^t^ll 

Cygnus^ ^^ 1 

^^ (+) tk^?l I -C'Cygnus 'i x ^?itl 5 

8.^» 6r Cygmis «sj ^{5 ^t!rl; %ft?l' 

<t I'■ ^VK 

«tt?^ bSoo,-. S(t^i| C^r 9 ^ ^f 5 ?[l I ^t^tfn-l-.- 

m ^’1? ^t^tcff^i »2tc^c^if 5 ^rr*i «r(?i 

^ '^’l; ^ip^iic^ C^l*1 ^f^TII I ■«i)^ 

<i8o I /j, 8, 7 I 

Vulpecula --'g;t^^il C^IW I M27 

i ^tf ^ (dumb-bell) 3 i=« j 

Cegheus—«b ^ ^^Il ! 2 lt?r .1 ,^1 «ltC?I I, fi 

I^KtW I M52 <ii^f 5 ^t?lt<iS5 I . 


Bootes -^^^ ^j\ <21111 \r i>t?l'^n«iJCll<ltil’s^lcsf I < Bobtes 

»i?f ® f;i<q f^tutcf; im ‘jf^ f^‘c^’ 

C)lCygnus-411 21111 <0 '«n 1 k Bootes• ;' «lWm ^.jci CH 

^*tt*ftt51.5l!l^,^<ls 21111 1 i, k, 0 Bootes -' 

I - Bootes; (Binary) ; n^t^oni *1ir1C?RI 

>>• 1 . 4 ^ 4 ? :i -€ Bootes u)?F^ ; ^fil n^?l?t 

• Canes Venatici —4 if^jl <2lts b fetn JPIH' 4 ««W^lil ««litn'1' 
fi I } ’■S^lCil) W94i M 63 ; M 5 I' 

«M^‘'lficsrc«r<imi^i * *"’' '*'“’ 




i!;qi^K«iij| *m^ < ^ndromfd*--^^ ffftil S^ar« of ?t$m» irticf 

iil!^4 : i p<?ga«i» sU^tyHr w-w i r 

Cassiopeia — ^ fm\ W If1 Wlttf I 

; nc? 'Biril C«r^l ^rN l < Cassiopda 

Andromeda — OiVi »Wirl <Stt^ W fel ?WKi«ltl » 
^ A?ldroa^a ^JfCW C^tWlI I flflW 

w; fVi,wj MSI v<i¥l ^it 

^ ifcm« c*i<i i 

Pei^seua— :!>8^ W i S Cas&io- 

ppia « < Perseus 

i » Peraeus-^f ^\^ Algol; ^ft *tfVl^il%^ I 

^ I va eft 'Itfe'l 

M34 (ii^iS «Mtlsil I 

Virgo ( )'—%■» “t mn IRf ^1 trtc^f | < Virgo 

n^fi fBir^ni nr vkgo i 

I M83, M49 f I 

mbra ( ^ «IH W ^lil Wi^il I <, 1^0 

l < Ubra ftHttI 5|^aw C^ftltfl I 

Sfiorplp ( |i 564: )^at -^\i\ ^ I 

eK4f^ |?«fl «ll I; <3^ *I?S k W 

4M« 5^n w mien i. < Seotpi^^i i»t?i 

s ^ 5^!i® < Jmtm 

(Aldebaran) ^\J^^ 'StUt^ siNs i3ltft*t I < Taurua «t«te». 

« < Scorpio 4, 

^ 1. trtsi t.^a 1 •A '«tit% ‘0^¥. 

siW i[«itii t^tc? I »r^l5,«tt^ ^ci ^?*t|.%i*« i 



^ ^^1 i ^t’lPif^?^ < TaurusKii %*tfT« 

^rtTtpnn ^ < Scorpion ^*t(^ 

i^KTC^ '^ fsiwtc^ '»l^t^*l ^^s^ iii^^ Wt%srt?l*C4!ftl^* 

^Ttcf r 4' Scorpift>''«Nt?r cwril «»fcf i 

WlCflJ Cll^ < Taunts ^1 «irtf|% ^tttf m ^ftll TO 

TO »t Scorpio ^fipl ^ 

isi^’ TO ^ 9ir?R8 ’?%'5 I TOcwr ^^wtR 

TOtf TO 'JT ^t^!l stfn 'OBf^ cwtlt I 

^ ^f’srt ^TOtv .^M ^^c?w «TO 

^tw?i ‘29n^* I ^ft« wm «, 4ltft*i TOi ^ 

^1^11^1? «lt^fir* ^ » X Scorpio JiSf^-^Ti^-hll I 

Scorpio PC, &, % y f%TOr. i tf^ «5jtiNR^ 

31 C*(I M8o, M 4 , Md 2 1 

Sagittarius (iffl? )—^. >A (TlC’^if TOl <211^ ’RFl ^1 ^l«nn«rf!l ’^tl^ I 
/». /*> V, >« 5 ^r?lt'®f^ f^^ti|5F I ^9l’:»fl 9 5 I M20 ^hftfil^l 

f^fwi I M8 « M 22 'Sj^?! 5^15 ^?F I i vStilt 

*i 5 ^rti 5 i s T ^tm aN^t^ f 

Capricornus ( )— lS\m 1 ^ 

'2tt?m ’Riii;<2ttFi 'sit'in; < 9 p i 

Aquarius (-^ )—^911 »Wi 1 X‘SiHld 

TOai?i c^t’t^firt 1 0, fnt?r«F I 

' Pisc^( % )—TOl WOI«tt5 $Piscium 

tUTd f^*fC^ 8?^ 4i 8» ^ 

9tf^5C-3F?I'«ltt%f^^f9ffi1 

- * 

^ fH f^Fitc^ I ^^(^5»*tt^') 

•flWt^ toM I 

Aries ( cspT)—v| few?l HIRII sl5ni TO TOCTO ^*i I <,9 7 
Artes f73f^¥ I ’ 7 f^W fV 5^^ ^ I 5 Pisciura 
>• <J3t^ 15^C5 1ltf^ll5C=ff?l ^itW I t(S 8S»a ’8in 

I TO ^1 f%5 »“|f%' *lfTO ^ifiNfl finitcf I ^ Pisciuii^ 

^T... 


jyiyitaurus -^^^PH C^l »Wi1 ‘Str^f b*^ »I*ra ^»I I < ^tf5 

I ot Centaurus-i|H ^o,.| 

Kt^r ir-l'««! I ^tut^ TO »n<^tc*tfi> 

ffi^T^rl} I ^1 \ 

Cetas—<ij »I^1 Jl^ni ^1 ^ltc»l I O Cetus 

^t’ll, The 

wpnderful' \ «i|C^tC^ ; 

‘2tt^ '®o^ f^ii ^c5f l 

Ptscis Australi s—>2|*lC3l—>IWl 'SIN I 

Grus—TOICH^ ^iN m ^TO«(N t 


53? 

?1 ( Cyclone ), ^'S?! vS|*rt^ 

(Typhoon) <il^? (West Indies) <21^31 (Hurricane) 

'IW^ I <4^ *TT5| 'Sf’l^ (NC^t CTC«?«I 5^*llc< ^W^^C5| , 

f^l C^aR I cij^ CTOC^ 5^’ 

\ «i)^ \ 

(?i c^U !^i5 ctr^i ^N—«st«Nt5 

'8jNc^«i 9r^ I ’irc^’i 

*PZ9!, ’I^^^C'*!?! wf^fw ?fVl--8|^?n5 (Semicircle) 

^ i 

, ^tsifscn cir«ii ’^N c\ »PNll,5Ni-wt?l^ 

(Isobar»c hpes) i^w%^ I 






^t?l 0)^ cwfws '■t^tff^f.Ti I 

ym c^artt^,^ «ltc^ ; ^tc^ »i5i^1l!5t*i’Wt*i^ (Si^n 

?55^tCW (quadrant) (angj^) TO 

^ ‘lfwt‘1 «•“ t^sit \ ^1^1 5iw ^t«l1 ^'5 .(Tb 

C^t ’^t?! \ : 

'® '5lt?l'®Sl I—^1^?l ’if^ 8o «• Sft^ 

^1 (cyclone) ^fm\ \ ^ c^5\ %.• ^1 

?[^, ^<tsi (hurricane) i ... 

sjwjM;. 0t^l'8 offWI. 

‘2f?sf^ I^U >151W f^?I t^?l <St^t^ IJU i 

c^tJi I *it«(1^«f^; c«r^ c^, 

C5lfe C^’l I C’fajC’? 

i I nus^ <2tt'8'^C9| (Outer Zone) ^\^tn -sifl ^fws 'S ^ 
«• 5lt^ C^C’l <2|’ltfl^ ^1 ... 

51 I W^StPl (Middle ZQne).^1^5t<1 % %l «ltC¥ 

'S** •»• <2r^tf^« I 

« I 5T5C^ (eye or centre) .'5i<t<^ ujc^tCl! fW! «ltC^ i 

<2ft?l^ ^t^t*t I ^Wl5 it 

C^*lt ^?l 1 

^?i f^ ^ 3?^; f%« c^rani 

’?t?T5tC*(?l f t>l .^»rrw C^’t «ltCT I ^»I^tC5UJ fWC’F 3?%9tSf 

’ic^ c^ ^tp?; mx *3t:# 

^ 3?t^ \ i?^cq^ c<r«l1 .<?i, ?it5 ^ 

55^ cfit ^£<5^1 ’it^fi f^^fcwn C3p?t I 

*\^ ^l^c»Ri c^ ^n I iiiiK vt4 

c^ «rt?i ^ ^ .c^9 4? 

c^ar ^t^i ««rf« ^ sfl 

n«T^ 'tr.m c^ ^ rtt? 3f« I cit^ C3gtt? ’if^i 

'S lIsF ^ nm (Outer Zone) «ltC¥ I <• 

3iKfs ^.H-^t*f?rt’iM trti?fii> ^ CToe^tfl’Rl6>i * CTh?c^ii 

(K.E* Monsoon) «nr «?ll= siW^t^ 



tm %f<C¥ ('*«i<K t«rc«f ) fkif^ m i «c*i ^itt»!‘^f-^ 

^wwnl^ii *i«ir w ^ «Wf^ 

«ltC^I ^ '2tt?JC« Csjt^TCT^I 

#«^c*5 n\m cn^ *t^ ««itc^ i «rc#tsit5it»i 

#?« ^t^apw ^ to «r'5Jt^J! 'eit^ns tkiwa to cn^ 

WI' ^i^’Tnr-^ap ^c« aFW *rf^*i, « <3^^ cnw 

to<sj^ 'ait^-«sr^ ^toll ^^?ri ^tz^ \ ^ncut^ ’^ptitw 

st^ "^i^w fto* .^n I 

(i) Csit5(CSRI (N. E. Monsoon) Ji^in— 'i^\ «ri5?itlt i^C‘35 ^8^ ^ 

•rtwi.... 

(») <ii^-»tfl^toii TO—5it^ ^*5 ootn tn *1^1^ I 
' . («) tolr*|fi5H C*il:CTO (S. W. Monsoon) TO—:>9|1 3?^C^ ^>«^ 

(?icto *1^ I 

(8) c^ ^Hl^-nfl^CHlI TO—f^WCHlI C*ni ’l^ I 

wf^*t-*rf^ «tf%ll C^ <sttll ^H’lt’lClRI (Sfc^»l-»tw 

'«<*fTrf^'5 c*!^ ^c^ii 9^iil Hiz^ i 

oit^TOTO^5iii c^TOtai ton«rtn^ 

m ttonn ton cm *mwi jwtnsii cmi ntn «r? ton 

to toll nn I . 

ton (Frequency of stbrmi) i—cntton n*ra 

nwf nfntnttn^’ n^? ntc^ i ^tot toWnttot' 
nn i ^»Plcnn ^apni n^ntn to to tototton m ^ 
to toi «w»i *iNn « toi-ton ntn^ "to i, 

ton- to5si <iin^ vcm ton cn% to; ^ntnt ^iito nlw nr 

tow town ni^cn ntt ton <«wn w \ mjton cto ton -nto ‘«^ 
fimm to ^ ^ ^ < •" ” 

- ^ «"tonn ntcn^m^toton TO-*njifnfinf TOttot n»w nwi «w to 
nit#'r to «n^ "rjtotwn to m mf w, litto cw «^^ r*-toi' 



TO cwr wi ^ tfw l^nii ^tf?- tj 

«r^ «ftcv \ 

• ' k 

5H 5^11 W/swomu (Latitude) wf^*l TO^ •ft^ <tll 

s^tti TOt?l3Tr^^ «2rt?i ^ ^swcwra 

I , 

lSftTq-^*l»!t’l^ %1 ^9rt*WTO -TOVfe ?P5 

Jifini c^t^i ^c«rW>itTO ^tc»i 

I 

vrf^-’tf^ csft?^^ 7m wr*t>!t’i« n ^t^*i (^lar^ *rf^«i 

) TO’s ^‘^*it% ^n. 'ffW ^ c^ c^ «itt¥ I 

<3r<n (?i, ^TO, ^*}^c5ra 

5rttt^t=(^t’fc^, 'iifiSsi?! fei’r^i ’rtc^ 5;:«ji to^ w i ^t«ft’i- 

*itTO *rf^*i-»tfi5?i cs^rm -^-wr's ^*1^ TO^ ^ci i 

f«n '« ^t?tc«r? ^’ic^ra f^vs <ssm< 

I 

<af5!tgt -~c£i^ ?rtCJi ^ I ^^59 CT ^ 

'srtsfW:? il’ITO?! f^^^^ ^♦piWnin ^^*ia i c*K^ 

TO’Fi ^wt?i c^ i »it«Jtii*i'5; ^tdni 9|f% 

^t:R c^l (N. E.)—aw > 

CT—TO ^'? «rtc^ I ^sr^lTOi Vii ^tfl 

>rt«(tTO: ^*im'5|ciRi iffTO fwt^ TOWr fl*1TO^ ^ «rtr^i' 

^tdw fwi »iWTi‘t'5: wwc^^frt c^ cTO« "TO 

^TO?l .’If^ *tf^, ^it5l C¥tC*ff (N. E) «HO^ ^5^?| 

Ito «lttw I 

.TO t? ^ ^5i ^TO^ cvi «ttii^ «c?w:*rt i 

«i«nM wwc?iTO ^‘;*m »ni; to wtoto. 

^wcw <ltcw t ^TO^ ’ff® nfro w<wi cwtc*i (N. w.)—^'s 

yrt^~ utTO 9 m TOm TO TO cm^ 35^111 «itcw 1 wM* 

^rtTOn ^witc^ i[^fl ^*f»itTOa c^«i c«*r w%l ^tf^,l»rw 

TOi ^fwsi^?f-*tf«CT <w. N. w.y fnc^ TO ww». 



V., 

^C?J '8J9t?(t ^t|;C^*l^t^ (N. W.) ^f| ^ « 

%¥ I 5ft<rt?*f^: c^ "Wi I 

' 22$lEr^ ***^ i f%3? 5itntr*w 

JT5?Jt5?J f^5 »r%*| ; T^ 5?t<rt^*lx5: 'sPTOI^t^ 

^tc^l C^t2t5^I ^tcif? 5lf^ 

(N. N. E.) ?H|J?|^ C^l C^tsi ^^1 «ltc^ I 

2c|i2ir’^^ *1^^ f^5T 'sit>itcn^i m i[T( i *rf5f«i- 

?!%*! C^^?l, <£|^I.t^C^TI 

(track) f5ic»f^®tc^ 9if5f3 «ltc^ | C^ 

^vt% cQ^'s ^*rt^ c^tcfn a ^?i 

?«rtc^ 4 . 

>ir«(t?l*r5! 01 mm :»• J9tf^?l (Longitude) ^?l, ’if^ 

*tf^*i'« } fVi 511, 'st^tm «ttii^ 

aj^ic^l (N. N. VV.) 511 I ’fcn 5|ll1 C^t*rtf^C^ 

Itm ’5C5.1 <4^ «rt5tt«ra *1C^ ^srSTS I 

^g55V- ^^K5 ^tJTU’WI sitCT m «icWl*® 5ltC>Rl 5fC?5 

»t5' '<2ftll^ il5tWll C^if ^5«l .511 I Jlt9|ClllI . Cll l?tC?l— 

C5t^ 5^t oltt^ I C5 5P¥'Sl^ 5t5"f « C5t?H Bspf. 

(S^tH W5^ ^C=t m* ’tf^ tSWCSl 5t^p^«t5 f^, *fC5 

<4l5t. 5^c»it5 ^5ic^tt*l ^f^5l *it^ni5 ^uttws %5f 'BiajjRj 5111 cir«fw 

511. «t5t5l 5W5*I^: ’if^^ fiF5l 5tlC5t«rrf%^l) 5^5f 

^3i ’5^5 I . 

-’ ‘ » 

fk555— <£1^ 5tcn 51? ‘4^5111’^ fms\ I fm 5f5 55, ^5l 5^ ^t55tmr 
5t55 1215? 5%5 ^flcira 55T®tC5t l55f 

^ 5tC5^ I «ltsift5T5 il»t^«»:'il^ 5tC5 5(C?5 8rt»rt 5t5 =fl I 51? 

(W. N. W.) 5tf^ 5faff5f ^*f5»c»15 f5CV «q5? ^?5f?f»I 53P’tfto 

5t^5 %5 m f?5t C55I ^*t^c9Ri 'fifc5F 55*1 «rtt? I 

■ ?C?5 5t5 1-M5f^’?C?5 ’t1%5-5t5 f5t^ 55155 5^ 5tr5- t215t 

555W‘<2l?^'-5ft?5 «15f5 55 1^ 5C?5 ^*rt%5 «r«mt55t5 «tf5 

«ttii^%, 8 5t^r-5i1w-55^fl s ■f5i-55Jr^ljN*f%'<frw wr 



5rt^ sRapR inr awt ^vm «rts(^i^c^ Jitwi* 

%▼ ^ ^ c^t apsw; w.^srhj ?in-' 

c^ »i^ ^c^!i (^ (31^ >rt<rt^*r»x i . 


«i 1 efrf»t^'^ 

( ^^CJTtCSItf^’I’l ) ^?lttl ^1 I »l?^9Itf?I ^ »l^'2Wll -'^ ♦(t«?i1 
<2tt^f3T^ I ^ ^t5¥t^^ i 

r*fp^ ^tf^ic^ ^rtwtft I ^ ojviJi ^ 

»t^t’lt<?.. ^ifvSK^fSH ‘^1^ «?3. 

•sttff^ti I tt^t^ 

J” 

'5tt:f^^W«rg55il ^Irve .^^® ib-«n I irck 

«Wn. fe^isi 1 ’TtfSisi f^r3i«t!?i0i ^«(rt*RH 

^ l >^80 JFJCJH ?ltf5|C^ “^CJir ^ «ltD&a! 

mfi 4t«R ^ fb'«i. c^=«t« «rtc^ a f%«:ifl^ • ■^i^. 

*tii»»ti c^ I c^nt®! ^tf^«F; erw *nwi 

^ »F^«n snj I ■ c*Pr.*rtT« ^t^. ^m^t 

~*»Sl *1^ <|t C’lt^. ^t^t< ^tr®^ ^ ♦rtll I- ^tW iWCi^- 5tl fijfe- 

ffUtPW ^rtf^BJ «t -^t5|?rt^ C^lrtf^®! L 

c?R5!*ftcii ’•m ..it?i-^^*n ^itfw 

‘iW’iR C^fwi.'C^^tW .‘iwcai^il fii^^t^r 



«2ttf5|^tc^ni ijwipnr 

^«»il c»n(l 5it^ c^flps f 

^itPir wm iiwhi i <*tf^ 

’l^’Tt^ «r5tC^ ^ «fWl C^ltsrtTiK^ 5^51- 

fTfl*! »pi< ^ I f^wtwic's «wfii ^3^^ fi^f^ f%« iWf^ ^f»R;»i% 
^?i1 5(11 irtf%gi-^9t ^'18 >rri3 ^ 5t^— 

“»rr«J^11” 

"^t^r 7i^ 9tc^l- 

«2|‘tt^ 5d «*l5t^’V 5Ut«l ^*lf^f6^ I fil«(;C^lt^il 'Slt^C»l 

fW, c«rt»w f|9i I 

tfK^ ^1 ir^?i ^n i wi %Wi 

cm^l ’Tt^ftoi ^it^ I f%i f^’>rtfe5|^c5??( =?ilfci?i 

f^fwf^ cq ^if^ «2rtfw^ ^5t, fe^R iHwt^tJ3ra 

I “C»IC^C^" <2ttfnf^tPl^ ’11^’l‘tl 

Ft^vlt I "3Rf|R «ftcsrtKti?i^ TTr*N»fC’1^ 

^Ttt^ ^ I ^ irf^ «?hw?R 

«rtt^ij ♦ttasn I <Sit C9it^t^ ^<ri i 

iirvi *[<1^—•llM «if^?ii «fl% 9ic^‘ri'<2t*rt%i ^ «iic^ i 

fe^R c*tfet*i'' I «ftc^tc?ra ^ ft%i c<(?it9i 

c’lfet’i^ »it® Tc^—'W f^sTtra^i I f^ipmi c»i^tc»Ri 

iwv«tfti. i '■i^Rt^isit^f, *1^1^ 'srt^tt*! 'BPf-'St^w «rt^ 

f^-«lf^%!it^ l^tK'««t1^ »rt^ 9rt% (?icw «tt!n'5'^f^ 

W1 ^ I 

,. «rrf^fwra ?rw ^ ^ ^ws \ ’9»i5j?i ^t*t¥ 

1R .I ’f^^c?Rcq, *!cw 

WIt*t?lt^ C^U CTWtC^W 3lt I «2ttf5t«^ SRJ^ 

T51 nv$\ vflira 1 ^ 

ftwt^ I «iWftR ^ .n^-*RM Wfw?l »13^ I. S|t^^ 

HiicfMj *\ta( ^ I wxm (?it{t*f5t.i 

c^ ™ 3imtt3rr*fi^ 

; ^t^ta *it^ «tt^cini car^* aff1%, ^*iarrr^ ^tfw 
’R-wfaw fsi^tai aFfata ?p:at?i i artc^itatca irlzRtatca 3at^t*f%a 



'{•Rtn w »Rr ^ »i^ir i ■'^fiiwi 

ORfWtW *lt^1''Q WS 'ertlitfjnf 3K^ • Wt^ 

^ —vti* ?rtitir, vte ^rtf^r ,^wiw «IW5 

t%f%R Wf?i^ ^Rljrt « 9tc^*l1-’1^^ W9 

«W*ltf%^C^«llt«Ft^ C^ ^ ’^twi ^ 

nsi-^^ C« ^ J ^WC5 ^tC5 ^1^1 9^91 «i^f|«l, ^t1?tfSf^ C^u « 

^91^, ^ 'Brat* •'BWiat r 'Bra-3^ fittrtt®rt’ i ►,••• ^=rt 

cft^> ^ ^rNfffii CT'st’i 'Bitii 'OS ^ «2ttPr'8^ ftnhi nc*r 

•♦fSj^-nt^csiV' ^t?nrl <11^ 'Bi^pitcif f^f^ I .f«w«tlt»ft ••rtcai't- 

c*tf^-^^:»fttfetf^”—^<f^ c^tBTl c5t:^ «ftc;TNtc?ra 

'BTtcsrr^jfl I «wsr'®i«r cVh^t® i >?l'5 

*tc»ra ‘*f^c^tc*ff^"r-^i?riwtfii-t r ^^sr^siCTr^i ^5[->i?aFt* w w 

^fesrtiS cstr’i c<r<o-^=wi ** <rii*tii i 

’tfBIl I (SfC'ST* Btc^ «2rtii %•• I 

c’pi f^[wt»ra-5i?aFt* C5CBI f^t^l i -^fBJt^ «ttf^ 

's* «f* I 

“itvi* (*Nt*i-^^-»if5if^) I “'snrre sf^c^rrcBitf^ 

I *W *t'?t 

^\^ 5f^c*cf WW9 csf[ f*iii srt^s- 

1C® I” . 

^ ^isow ?ii I 

ca^ 's a* <iit»l Bot^cufetl ^ fwf^i i 

ic^tm i::«fl?i 5?^^ »rlifr^j 'iT'Siii m \ «9jrfia^ 

^fif >r>s*1* c*taf^ ^ I 

ft5t 58*Brst?i i “c^lOTtf^'’ »k^ 

t 

«frtt«tfli i^c«iflic>ifa*ta C9it^ iffam »iii «si% *itfa»tf^c* 

^iWcaa *t?r5>w »j*r»it*l i 



3WI -apfW?!* ;*nw,**fllfl?h ^•srtf^ *n <41^ i^Ncsrl <rttv » 

I. «Q^ c^ 5W ‘»rt^5tt^i 

.C>!f<lC^ *11^ C^tCsrtfel <2t<lsi.%)T, 

. W^ I >I?4C?C?I’Vt^ '^t5-‘‘=^tf5^irt»ri*’ 

c«i?rtc»i^?i[lS^ ??ii.i •tc^ "bj^ 

ff^tsf-^ffl^W;) <2rf^ilC5R c»fe?l .m I c^ *1^ 

<dl^ ^ »I!l^tll ^tCi? CW^ CW? I C*T >\r'>\r 

I '3'W?I CMil .‘®«f«P5t*r?¥ 

‘‘l?N''rfll^*’ f^><fi|tfJl?Kini C»f'9?l1I 

Cfit I 

.. -UJ^tll «J^t^ ^C?| 

I ClfC«t^ cntc^^ 3It<Jltlf 5^1 »ICW »!W 

cm*{\ 5ii c*f^t« m ^1 sri 1 

feirf^vn ■rst’^^ <2t<Rtc^ iri*^t«i irf^iartwl i 

TO^«fC5!l . f^?! I W’«5 

j ‘^Fif^wt- 5rt^ ^tc5i ^t^n 

1^1 I ■ '‘^t^'rfu^c^’^ C5M *;^ 1 csjcut^r 

csT^m c^ 1 . 

It^ \ ^ ^5^'f^’srrfic^ ^ (M^ \ ^tsrrft flw«i 

I^W I 'tt^tCiR ^ *tf?5l5|5« 

^isaHnc^u RtCTu i cifciii c^tcwn- 

•d s^t^l cn^ts? 1^^'$ 5lt^t<«^t^ ^ f^ I f%l C^tCiH 

t$t-^. C9ua 'wi ^ ■^c«ni ^ I n^wn cw?i 

m ^ *« c>i ^ c^ i a ^^ 1 . 

3fl wtwif’f- *rt^irt I ^ cw f. ^^st^»K??i ^ 

«f5l5^ ffStCTiJW! f«*t*l I ^tCfil 

.^mM ¥t»i cf^ ^ 5rt4. >pr-ncf 



WT’rtif \ 

c^^tcsi c^fritcf *5Wii ^?i3i «itai 3rt^ I • 

a[^5t ^s^^rai ^r,sfc^ I > i 

«i^iirt5!-«tc^«rt5it^ ^^rtfw <si^ ^(t^i^tr^». 
tfj^spjcaf ’1tC?H ^It^CgtlCS €•,*•• 

v'i^ r qsfi^ ?t^'^nM?fc*t^ m c^W ■'2|if4fl*ijf i ‘ ' 

«ff®^fC5ni 5ICW 'sitsf^j^RP^tc^ oji^i “3rt^'sjsjt«f^Tt>»* -^i 
^rst’t 5fiic^c^ I ^^5Tf5i^Ft*t, ?t5f% ’«’ ^^f«r 

Jitftnr ?F?ri i (?j^‘?i5*rt^twi oNIc^ 

'SllCTtBI ^ I 

’3?^?;c3i?i *tt93i ?it9 i 

Iij| J^^91 f®:5^ I ‘'^tr9!JS<^tT>tf^’’' f^3rrc?r 

<217$^ '5rt?:5itf5® I »ff^«i ^1?i^ “C’k^c*!'' 

***pfji5i" ^ <Tfcn I *ttf^^tf?f^, *it?JTffii^ 

^ C^ ’(tf-^tt^ ^tCBf «ltCM Tsa ^itc^ I 

^fi*f«T’t!:‘5’I Ciat^f^W «f9 C« CW^ %«»! ^|%tf 

9|f^ ^ca ^c?i ?i^iitcf 1 

'8it^t^^t?i 'iNFt I ^9tt?i^ 

's^t^fi ^clf^i ^«Ttfw ^ «r*(t5^ ^ 

5|c<5 «rta,^t* ftahit^tl ^ ^Til «ttrv I 

f^f^sicw ^tfei «f3 «si^it;{ ^ttf I ‘Ssj«c5 

c’tc9?KM*i»” (^HH )i '‘art^ fimi'fft*^- 

c»i^-C5|satt^ ^'S %|5rt(5^" ( ^t%»r?c9ft»i s ^fi*wtf% BS&fa C5?>ni^tl «!f5ife) 
^ ^ (5itc^3i^<f cBpTtH ^t%«r8'9 

M«lf%)'t'5ttfT *tf^^’^ciwnrt9tl 1 i • 


^^ta «rafhi 

fawtc^a >iacai 'Wr facat^ a^r«*i+ 

^rt*r^ gt^wa »i^i» m^aP»r a’'fci- si^ to ^ fa^: 'vtcaa i 



"»rt«rrw \ <s^t »!t«rtw ftsti*! 

^ »rtltfw «wr<«r®TC^^ faF«i-«itf^f^i ^twif^ m \ 

iswfet •flfwi «rf^ ^tm ^^^051 *‘JFt^«,t*i^!'1^fif’8t»rtf^ ^sj^* i 

5ifl^ 5itai c*if^^.—ip[i 9P5t^ ^ 

»sii« »ic^ I «!i¥tc«« *rf^^¥Pni "^Kf f5n?w i nw 

f^fsi C*1^^ I 

5t9rt^'5 *ftC? I 8«»i' . 

ijtirhi «tc?rv *C^» ^8^ I <t{5 »itapt« 

^ I mf 

w I "stw » 

^w«*rl Tt^Ril. &lvi ’^a, ^9lac5ia <?rf^a 

aa ^^5rrf^ JrtsrrfitTta aa ^iS^cfea 1 

<*tta «r* sjcav i 5 fiaft^ <a^ caafa^i a^ca i 'st?! ft^i ’tcaaai 

alart^ata «f» catstcas? «itcf i a^tc^ ^fael^i^ ^lartaaf i 


at^ata Cif®rta '^tal aftf^a ^ 

ajuitaat ^aaas® faas 

^faaia's a*tf5 c^a ^*^atat gtfall artf^ ^ i <iflm 
^alal aitsta-ara^a ajwa Tfaatc? 1a*i wa-c*rtta« 

aFfinii atw I arrar^t^i aatw ^ssaifa c«fsai ^^atii'aa* 'st^ai 

af*hart5a^a af^ai ^tf^f^rs i?a i cat arar faartaitl^ catc^al ^Wtoa 
^ afa ai^a affaal atrva i* 

citt ’WfaaH'« a*ff6 carata ^tatai ftartfaata 

carata i[^ta«», 5t^ai, s^taa, cacafaai ^tartfaata atata aaw^aj^ ^‘tata 
aaf^} f%i at*w?, aifnai «aa? c’tttaata atal ai€t« ^ car»fta aria aa^ 
^atfa^icaF ^atc’t’Fl ^ a?<ita caat ata i ♦ • 

• am fiw w «rft« The people of India (f^a awM) ataa 3r:i|a isi 

ca^ai 

* ♦ Haaaribagh Gazeueer (ataaa) aia¥ «tfa *a ongi i 



iTtf&u % 

Wt*m I ’ c’«Ft^« C’Ttsis cw c^, iif^ cftW fl"urlf^ 
.w ♦rfl*(tw I ^wctnt t^<rtc^ii flf»?it¥»it*t >j*wt ^ 

^*iw ^\n,m 3«^ifw<itv ^vn s^i \ 

c^ »!W¥ <1^ cm^ ^\iw i ^w« c^^9 

^!it5 ^tm ’itwtf^ii ▼fu^rt 

^ it’i « ^ find I 

?*t?it?il « c«t^fi^c^ mw ^rt^rtw*! 

^rnnl ^tzw \ ’Mltfl i<»^o.. ^Hii1ff5ft¥ irfirat, 

«•• ^*r«i‘t f^i c^% ^*!5rrfir^^ ctftTs-^’it^rv ¥f^f^»i i* 

^*^?i1 c^i '9 c«ic^^ ^*tt^5d ^c¥ 

^<t ^^c?r , c»!^ w ' w “5i^t^*it 3rt?f ^ 

‘Si^&i cisrf^^ ?ii ^wft 'sitci?''; <ii^ c«rr®*liii «it?i ^Pi “c»rf)" i ^ 

^ f»iM ®t^ni ^I’l, % miP\m 

^fSjc^ :>*cn «RTf=» I >w« »n5 t^iil 

f»IC*f1 Cflt® 5»t»w t^fTC^ I tf3\*(t«t«i ftr® I'NI fiRl 

^P{^ »if%^i ^f^js w:m 

1 <ifi5s; f^’Stci 

iWJl nvM vs^jg ^ ^ ^itK I 

wft^^ ^att^ «V® ^fflirt <rtc¥ i * * 

fif^l VP{ nt^Clif^»ft«li Wl 

• *T’ ' 

I si^tfgn, ^*{fj:m ’iTaff'® ntc,^ 

<wf5 w iv^n c*rf^ I ujt ’ra 

^fitf^'5ai9 mpfi 1a»ji *m 
cirfaitflflt*! I cut 'I til ita ^rtTfitu w 

n^lt f*rtt*i ^fiiThi "if^»*rrci ^rf^ ^fit^5fi?i i '^tf^ fiWii 


Hr Ranchi Ga^tteer ( ) J|t»Ff aRlU ►«» C«f^ I 

'8 



^ ^9 Ct® »l*5i1l <21^ !i^ W 

f<p*'«fe 5 ?” ^l^ ^^?ri :—<21^ 

*it«ni 5?^»tir9 ^tRtt^rsj ^t»ifc*r 1 vi^ c^tiis 'Bif^ctfr® 

^w»iT «rl>Ri1 c^ms Ttc^i ^{|, cf\^ ^tt^F ^; 

f^wl TO TO?l <71^ 

*rtf^, < 21 ^ ^ < 2 tt<:ii Tf??i 'sit^Rii TOr:*r?i c*rft «rrfT 1 

c*f^ TOt^*r? 'sit^ V( CH^, TOfiI ^ ^?r»t csl^ 

>i?»«i ^f^l c«rtf^^ I 'sit’tfii 

'TOI SFft?t% ! 'SltsitCJfll ctfflll C^tJl ^1 '2rfwf% 

srr^i «2j csrf^r:'® ^r^t?i c^t^is «l^ ^^1 

fi{H^ ^ m\ r 

lf^?rl f TOt^ ■$ts^1Cf?l C*fft C^ ‘St^H 

'Sltf^ <2)^ (?(, C*fft #t^t?r 

^'H^ ^?11 Ranchi Gazetteer sitW C?l 

4f^tn ^•1CW5F?:frf^’l*l 'fl’Ft ^Wtli 

^•ti»!^f^c’i?i f%« '5itsrtc«r'a c*rft 

«^*tf6 C9f^t ^*^^11 afti^Ti ^!;*o c*fft a 

«t5^^ 'Sitcf, ^f^*! C^I 'Sllf N 

cm^fwTO ^<(1 c*rfhrr^ (?i *3«fi-^«r^ 

cwfl^t'®t^ # ♦ttsm I < 21 ^ <21^51 

!'■ tt^t TO f^«tlt^ <2rs5'gf^<\ 

»ni f^i» '»it^i <2}^^ ^ <2rt^ i 

nifesrt^ ^t?i TO«F nt^* ^sitc^ \ 

♦1^' Tfimm ;—f^K^ 

. *\tm w«f»i I <21^ »Hf^irf^ •, 

a?lS^ csrHtn ^C5F 'ait<'r?i cq 

• VflJ^rfefSi, 9 <2J^ I »2)^ ^^t5 C^ JTlftf 

I «tt^ 'siti ■?;^'(tiri 1 w^j|f*t 



»it^ '•itcif I .’itiJfiltcar CT c*r%^'^lii <its5i 

c*flt9 c«r%^ *tts?rl fjRtc^, spwl 

cBt^5 sb:*u c^ »rrf« ^tof, 's-w m«iii i ?(c*if^?ii,. ^tf^r^ni/ 

^<it»i5il ^ruc^i 

CsiMi C^l C»itr¥^1 '^'5. ^w^t« 

'2ttfl»i c^ m^s ctffl^ '^tfkw^. 

<?i’«f^?i r« 

»4j ^c?i <41^15 o^rf^ c*ffnljsil 

T«11 ^5|i 1 ^t=«fttl <41^{5 

^^k^(\ I ^^n»ni 'f}?i:^t?i’ ^p[ ^1*fftl^. 'sjtM?! i 

5iiH»rf[?ii ‘cate’ll* tn^ ‘c^tc^il’ ^«itf5. ‘^?ic^t?i’ ^izM enw 

I ^1 C^l, fl^C^t?! 'AT' mi 

-Sltc^ I %i C5|t^^I*f^t?l Bf5T ft?JC^t?l ^ I 

^W«(J €•• «(:i C5rc=5t*lN^ « ^1 I 

^Wiii «4trTiti 

'srhr ^fk»i i 

;—^*f?it^i ^c8fc»tc’sr'5 ^•^*nr'« c^s? 

'siti^ fm ^«ii i «ftf% '^Wtini 

^^c»f % 1 ^tiit^l c*!ft ^i*»fc*f c^. ct^ 

* The Journal of the Bihar and Orissa Research Society' sit’ll •tf'Whl 
C^ I 

■ t ftW^WSH *t?t5ar ?t« 41^1 The Birhors (>*^« ^: 5R'^1I*I) sit^f 'afC?ll o*—•1 ^| 

CW^I .r . -. . J 




^ftff, m cn^rt^^wrtl c\, ^ ^*iff j 

; «am w c¥5^ 

^tapts® ^?i ^ ^ crt ^ ^*rti8c^ 4W. 

^ ^fwn Cfl5l«. 'il’fFtS |C^ ^ 

W ^ C'fttf^ TO I %t»I» ^ 

fiin*r'«f% ct« ^<it'o ^t^it^fro cn^ ^<Mi'«f»i c«*ltR^ 

\ '^^*\ ^*%irhri fro to ‘^^^^ c>!^. 


• «ft1^ (?l, a CTt^S *|(ft< v(rf%c^ «ttcil, ^«tt 

^^91 '9 ^tn^TT I TO c«f, c«r, TO5 

TO1 *t»m<?i <41^ f^<?-t TOm i f%i 

♦nrtr<f?r «w u[<it^ ^t^i, TOt 

^n «(fk9|'9 R9JI TOttif^^ «ffaFTOt?rl <2ir5PF ^«rKc^^ ^f^Til ’9if% 
♦RJTO’WI^C^ ’if^'TS ^1 ’ttcai, f^-% TOrtf^^ 'STt^Hl^t^ ’tiPltCT ^IfUl 
TO*w *m TO ^; *ni^ *t*rt< f^wtc^ 

TOPpfe f%TO tftfaRtTOl *l*ftc<?i TO^rl^c^ ’5frmt« 

^ TOTJ, ^ ^*11 ^ proton iim <»*r5tt^'^ ^*(1 ^ 

electron | f^wt^*! ot%9| ciff^r® ’Itsul ’itfl C?i, Q^ ’iTO tSfCTO 

*RTrl^ n<\ ^*ttu »i^ TOi I 5ic*(i 

1FTO TOc^ TO W, C«l, fe^9[C3;ni 511^ ’iTtl’ihl ^^1 

♦|lrtc<^ 5^ TO1 «ltC9ltB;^1 «2tTOnJ ^l5,-iTO5l 

TO1 »ITOi ^cTOsil ’StU TOTO 

• M»n in India TO9 ’tPlTO MtH ^tWH t«»-^*» *tTO *Wtf^ «t^« SoppIemanUry 

Rom»rl(S on Tree Caitt in tbe District of Midnapora ^¥ TO CWt5 I 




9 ^W *fWW 

^ ^ ^tcf c»nf» ‘*i«rt?:<»(?i '«R^r ^■35^ 'witt^itssit^ 

f^3?lf3 *tf^iti I *t?t< «tt^ «tc3ni ^Tm 

,^t»w wn?^!i «itc»rt5^ ‘21^ «taaRii i 
c^ c^l3(9 ♦urt'^^f ^31« 3tc*f3 333 « 3Ta^ 

■«ia^a Tai at^3 1 ^ ^t< %»i apw^ 3t3l3 3l*titit 

^^3 aFflw ’iwM ^ifiial 3 ^ *if3«t3. 

^Tm ^ZH; ^«3's ^’¥•1 Cn^ *t*rK«|tC^ 33flF*l 3t^t3 ^V5tl C3ts^« 
fa m I ca?if*( 3t*mtajta ^^^ *ift< 3ca, 3ifti¥ 

♦l^tata 3fl^J ♦IftCflfa melting point a1 3R«tl3 <ltC3f I 

melting point ^.ic<a atff (fi '»i3 ata^a *tfti<a) 5tt»li 

3C3; 5t^*fa 5t»l-?rfia »lf^ melting point-uia 5r*!*ff% 

I 5t*i-^a ’ifa^*! <ij3^ '9;ii ca elt^a *(faa^5t 

^\ f^?i mataa ^msiaiatai «9t 5r>i-^f« w <ital ata Jil 1 <ii^ 
^Ii5l3 3a^ «if1a<aff apat^r® '«ita'« «tcat^t ^ai ala 3ca Ifta ^3t apw^ 
ar?3ca, «i)^ic»t cf\t 3a»i *f?tc^a ^31 at^3 at%3 area ^^ta. 

■•itfaal ^(^3 f^a ca, c\t ^faca, ^a a3^a ca 3in. 

^t< 331 ^ 3tfta ^^3ta CTt^is ♦ifaa'^a flea ^11 ca ^3la 3311 

’lat^ ft9t3 a^ca, (?! ^3t?;^ 3a»i ♦tatc^a boiling point at ac»i 1 

yii| boiling points 3aa ^^faf^3 5li*ia ^’la f^^a ^ca; 5tt»ia nfanK 

a3 ca^ flea, 3a«i ♦t«rtt«^a boiling points 33 ca^ flea 1 c^t^is 3a»i ♦iatc«f 
<2tcat’t ’ffae 3 ^ta^ ^fac?i, 3tfta aF 3 arsf 9 i § 3 ^ ^aa^atl 3a«i *l?ft< 
ftt^al atfwa 'stta 1 ^Ht?3 nteai 3a^ *itrt< alfaal 3'fftc3 

aFfac^ 4 | atfica at3tcaa aw faftai ata 1 ^i?3 ’itcai. 

3aai ♦twK atfaat 3tf1c3 ^t*t sltat^t ^faw ^aa^fac^ caa^i ^3f* •»ii 
3a^ »tft< ftf^ai atflca 5f^ ^Ifaca, calat^ ^3aFs^ ^«itata 3a9i *iate<rt 
^*ifaff 3 *itc3a ai3j3af f 13 f|c3 ^^^ata fa’tf^3 flat 3a»i .♦tati< stca-t 3fka \. 
<«f3 war® aiaifii M 3a«i ♦tft< f|c3 sfeat-aw'?? atlfa flat 3tw, aft 
3tfta aaataj3 ati ^aata 3a»i ♦tatcflf sican ^^Fca, 3ea »2icat’i aws ca^ 
3aa ♦iftt<a *ffaata fs^wl 3ftca at \ ^3H srcat^icf^ ca aapa 3aa 
*iat< ftftal ^’faftw fftat %ftal 333 ^c<a ft»tft3 ftw is^lt 5r*t ftat 
•ttcff; 333 *iat?<a ^*ifaft3 atfatft. (’^Kai 33 C3t3« 3tafla *ia1<) W 



^>8 

m f^ni «fft¥ i ^ m ^ 5 ,. ^^tfi wt 

’f«rW f!8c« \ c?i c’Ftsis ^-stu 

C>1^ saturation pressure ^1 5«?is3l I (gfc'SIV 

«2(C^J^ 4?lt ^im ^*rtc<?l ^^531 5t*t I 311% 
c3Ft5{9 c»!^ mu\^ 

5tc^ ^^t3R 'sc^i c*!% <nrt< ^Ws ^ 1 ai^cn ^1% 

C3Ft3i3 ^I5\l C3Ft^i3 ^*rtC<?I saturation pressure 
’litc^iii 5ti:*i3i ^ 5^t< ^im ^ hk^rTc?! 

3fc^ I ui% *1fMC3F volatile ^1 
’1«fl«f 4^*> ‘ill (2tf^3flC5F subUmation vr| ^Z9\ | <>t?rK 

^ ^Si ^«rt< ^^ift 3^^311 3lf% niftcsf ^t^(% ^ 

’^IPI ^i 3 f 1^51 vapour state ^\ ^^ 1^1 ^5rl 5^^311 <»lt^3F i T(f% ti)% 

^t’l «tC3lin ^fli 3jt1[, -SW?! ^31 3j| 5rc<t?!9 ?!% I 

critical temperature ^1 

(temperature) ^titc^ | ?i?5|s«i i>r%j^ C^it ‘ilt critical 

temperature-cii^ «ltC3F, ^ Tfll^rl '«5<lf^3|^3 

^tf5|?11 ’iwKc^ *lf^*t3 3it%C'3 ntCil I ^tll% 

?1-:5’*F*1 *13fl'Q critical temperature'<£i^ «ltc^ <% ^t^lfl^i 

■^*rt«fc3F vapour 3;| ?(5i1 ^?[ | <% critical temperature- 

ui^ 5%C5I 'Slt^ 6tc^?l 

Wt3i 3Ff^c^ *\U^ m I ^ 3it^ ^Tws 

♦it^l 3it?i 511, ^.j{\ 

C^t^S to3[ ^t<l3irc51 CVt^is f%f%| <tf?|5|H '®lt3l351 « 31WI uj^5l 

»mi 1 C»l C31, 5UtC3l1| '5itll^5l S ^tc^ln ^*|3P1 C»I 5tc^^ 

Til C^51 1 U 1 % fi{im (Robert Boyle) '«lt%r?l 

3lt3|t^ntc?l Boyles Law ^\ nfc^c^?! Ispl?! 
»Sll%3R 1 3if^ C^t513 '«lt?l^5i 

^n, ^z^ C31 »it%3iTC*i t-^n ^13itt^c^ 1^^ c»i^ nf^*i 

'sitn® I ^t^tn cf^ siitwu 3(1% 

3p^ ^C3( C31 ♦tf^3ltC‘l C»!^ ^-51 ^tf%W ilf (?!% ♦(HisitM 

^^^9 3(tf%C3( 1 C-|C^1^ 5^ f^^3( t^3( (Charles Law) 

'•if«f%51 >iti:^?i 3f%i c^ c^t5i9- ’imc3f wircn 



<t1t^5l1 I 

<2f^Cll C*r^ C^ cq Tf|ji ’llft^c^ *1wtl«r» ^^91 

“^wt^Tc^ %l, ■« ^’tf^f^'3 

tc«r ♦if^*f5 ^?ii ♦itc’i \ ?if«r ^1^ft?[ ’iwK »i^5i ^t^i'«'st^'N 

'9 5t*! ^fii. apcn <at^i wi *l«!tc< 

^^c?, tii^i? ^ *nTt«fcT 'sit?i'S ■^Twf\ apc^ ♦tjrtc^ ♦ifiin's i 

m W?1 ^1^11 %l C^, C^t5l9 C^t^l'S ^tU’D^ 

’IffM ’lf?«t^ ^U 5^1. TTtft 

(permanent) ^trfJi I ^t^?|ft»l C^T 

I ^(tSF’FH ’^'^^ C^t5R ’tlt^ ^t^l C’^Ptsi^-^l-C^tJ^'S 

<1t^l1 I 51W (helium) ?tlt»lC^ 

hW C5CTI »t^, f^’Stf^'St^lC^l?! 

’ift^t’ftC?! (Cryogenic Laboratory?:^) '9s^ 

(Kammerlingh Onnes) ^s 'sn:^ 

I f^r^iTO -^1^ a\^ 

I ^C5I 4^{5 ’iF«tt?l C?lt»l «tc2|t»lj%^ Jli 1 

f^;i cii^ (£tsr ^f?i?(t c^, »tirr<c^ 

aRt’l^ S||^9| T?l1 '3C? oqt^?lK?l 

I fv[\^ ^TnJli\ Cif^ (?1, C9U9 ♦t»ft<' 

f^fii CTfiScat^^ I c^t5i9 *l«rKc^ 
vaj <2n?S?| OfSKl “(^ { ^*ftci| c^, « 

c^Ftsi'S <ifrtc<?i - ^•I'o’® f^f5l t5 f^iil <?[^ 

’ttrsfcv <sttii ^51 ^itus »rtr?i, c^^itf^? 9^ <2l^«( ^i^fl^il 
«W*i %1c^i ^U9 (i)^i5 ^«(i nm ?it^i 

(gramme) c^t^jS ’HftC'fa ^”51 0\ *lf^5lt«l *ltt’ti 

(specific heat) I 

^trf?i ^^u f^€?i Tc?i I ^ 

^ ^\vn 1 'sif^ T^ *if^^ 

! c^ «tt^ CR *HfU<l?i «rti*if^ 

W RtTi 1 *tift=c«6i«»rW® *ifiRtR R'tRtR '»|ttRf, 



^4^? <a^ c^l^rs inof^tti -^i>64 

C»l^feC5jv5^ 91^1 >rt«^ ^t*it^^5 «2tf|?Hlt5l ^ I 

■«ifir cTt5r« *iwtc< m['m ¥^1 ^t?i, 

?fvi W >!t9f (Saturation pressure) ^ ^'gn 5t*l’® ^Itt’f I 

^ffstcg ^flsi Saturation pressure '•Ttt^ \ 

C^tH'9 ^-StH '« t55[*tt^l!( FlC*r ^W?l ^fl^l « 

«i«c«t9 «rrcnf^ wT*i ^rr^cg i ^ virt 

^li!i*iift< ♦rf^'Ts 

W »iC^ (31^ *ttrtc<^g Saturation pressure «!!'♦ 

1 ^ ^^51 ^ 5tC*m C^ ^^5! %t^n *tfWt*l W aFO^ 

I «if^ ’Hf'lc’f ^*1 c*fs?(i ^ 9icf nm 

s}-® ’v®! ^tii, (Slwfl 9!i^s *t*rt< 

’if*'.’® «itf^?il ’it^cg I 'eit^'hj '« 

5tc*i c^t^i« ’twtt^u ^^91 ■•« '«i«"l^ ft^¥t*! 'srf:*if^=r 

nfwM f^»itcg «igT|N «rrfVc^ ♦tirir, n»rtc**ffl Triple 

point temperature gj ^9ll «ltC^ 1 

^fg?il 

I ri® c^i^car® ■« 6tc»|g 

Hydrogen ^\ ^«ltW?| 5|t^ «2|t^ CJlC’fC® 

^fm I ui^ <2r^r?i cgc’i ’iirtag mi <*rtiil 

VC91 (3R3t?l ^^’ai «ftc^ \ 

«.*lp5 <ai^ mi ^ ’sifl’flil^tfl fU uigt CT 
tffiiw wf’it'® nf«ai <ir^> c^, »if^ ^tf 

nf *!?! >it^rtii f%K!i «rc 3 Wf<itf^ "m m t *111 ng 

ntarc^ll C«Ft5i« M. 01 ^f«aR »w< 

free path ^ | af^tH IWI 

Btc*ig ’^r.gi Wtl ®® gtl^lf 

« 

1^ oimtf ^ I 

i\i *wKe® apoi m 6tc*tii *t1t»il*i ^tft^ 

,cf«irt «if9*w #oi^ 9rtt®, c^i5i« ^n 

wsw «t*l? «tf«oiopwi w«f»i fi '«W?i m<tji ^t%'8 «rtc^, «l|^t 



«vf» 

«iA ♦ifW' <tte <iilwi iffip* wiw to i »ct 

»tj?i«t^ I «i*rtc<?i 

< 11 ^ c\ firsts t^tn wm 

ffi (2t^t^ f^t^i I ^t^ift^i 6t*i fwc^ 

•t?t< ’ifl’iti*! n.% 5t*t %*i • It? »i1*it?B 

i^^iii m-^\ ^fim cm ^tcn 

^f^?!t^?IC«l?l I Surface tension ^ 

'SR^t^ C^U^ feiJi vltt^ ^] I ^^t*t 

f^c^i erk 

^9 9Ji i ’Urtc^ffl internal latent heat ^1 

<2jBSi3^H m I ^1 ’iJrttsfu ^mn 

c^t5i9 ;^i «(r^tci5 ’'R ^i^)^tt*i «2rBjia 

\ ^H9[ ’IlftC’til ^V^19 ^r^tc*l C^^r, 

'5lt^<*l »1"^<?|IC<1 ^11 I t^u <£lt « 

■51P1 n«rt<CT 'Sit?!9 ^^^^\ '5lt^t5 *ft?l*l ^C!! I 

’Rtc^ ^ »2tc®w c^, *1lTtC<?l 'Sltc^# 

^551 *\m<^ 5it| I ^lla( 

^^^1 «ltCT, fVl ^1131 '»R^t^l ^t^t ^CH 511 I 

«2lc2PF ajt^^ mc^ ; 

41^ iftit?! ’i*ftc<?i mc^ 's;® 

mc^ ^911 51C? ! «f^ ^1^ ^Wtc<?l 

f%?| crystalline from ^ cwto *11^ I Jlt<lt^*l ^^*|1l *rt5rr^ 

(R <21^1^, f%s, 4}^t 'fim «it^tii 

»j|:^l5 t^g I *l*rlt<g crystalline form irl5rtiftl 

^tf^vhi %tcti9f 

31^1 ( Sir William Bragg ) .| 

f^’iK ^tepg twill ^bi ’®itc»il c<2lg‘i cwwi wtn cw» cw «rtc»rt twt^ 

i 43^ ^ntew ^tc^itcvs f^ wc^g ^lcii| 
wfwgt^i ^ f%«g*i *itgi .gtgi ^\m g^i^gpg 

(X ray) wt^twtg c^t^i ^ti<^g t^g fwg! c««gi ^fgc»i ewf’^it^ m'«gl gtg 

eg, g^’Pl gf^ cwtifl ^j^fwcgp 5^1 ftgi stfg^ltet g'lg^l® fw’^ fwi 



»r*^ c^ ?ftiit:f ’st^l ’»rt’ral l^sTt^ *ftfir i «a 

( 2 t^ ^t%hl ^%t%»l5! (Laue), tfl '®r91l 
Bragg X' ray Spectrometer ^ «ltfwhl 

cpltn 

5rtf«{^ ^{g9i 1^^‘t'S 

«2ttK TO, 

^t’Ft^'8 ^ i?^r3 «ltc^ I m ^tn1 ‘■’tft’M 

^fk»f off^ *tt«i(1 CT, ift^it? ^cwi5 f^r^ 

%l ^ ^f^?j 31^ ;rl f^^ll ‘I Debye ( C5^) «£t^^ 

^f^iriffC9J5? c^, ^?5! *liTtt«^ c’vlJi® 

iftJibrhi «rfTt^ i fV? «2ti^^ ?i3i«i ®ifN «2}^t*i 

c*r<rt^irtcf5^ c^, ’^l^Q ^ ®Hftr<^?i 5\? <2t^tcii? »rf»ft^t?i 

’fei? ^ <1«TtC<^^ 5ifl® 

3it^c^5 I 'Site'S '8;i«ff3iirl 

^ffUl 3|tK I «il^cn « Crist'S ^?I9l ®1WtC<^I si'NtTtt’l 
fw (oriented) <4|T 3rt«(t?l^ <2t*tt%^ ^tfl^ ’«;^t?t « 

1 «|CT»lt?l ^*1 m( ; ^V^\ C3l, 

^^9! *lirn:< m 'si^tnl ^n, ^t^tu ^ 

•rt^^l 3iC5, f^f%5 «ft-^?( I <£tc^t?l H’l*! CT, '4^^ 

^*i, C5®%i M <2l^R5 *itoj i 

^V[l( 55^ %^9Jx 9 iSH^nrhi CTO^Si C^til (Herbert Brere- 

ton Baker) m, 'srbnil m *l^9f <®ipi ♦iirft^c^ tsj^ 

nt'SN sfR «ipp 

^ ’l?t< ^ \fk^ I •’Jf^ 

tfjpj ^3rtc-i «f^ ^•®l sit^rts 

«ilc^^ '5H9! »i^9r^ <ilr?n hwtfipF «ifN?t 

•t?t< «RTt^ ^^C9i ctI ®n»i 

^*rtw 1w 9i^ ^ I »i«>i<^ *itin ®H9| *i*rt<f®Wir 

^ ‘f%?Wt Phosphorus pentoxidc Utf^l ^ ®W ^15 ♦rtl®^ ?s%^ 



fei, •twW wt9n 

‘ilt C^, ^*11^ *T« Phosphorus pentoxide-ij^ ^•tt?l «t^5| ^f^irtOE f ‘ 

^*11 Phosphorus pentexideii^ 

Phosphorus pentoxide <?\t »ni, cn ^*(1 ^ 

*fTtC<W n\^n ^\ I 5C^^|5 ’lWt< Phosphorus' 

pentoxide-(i)?| v-l^ ^ «(f^?ll ^stcq'ntH ’ 

a, ^ I ^fk OTf^cs 

»ft^c9i^ c^, ^ ■31191 <i«r(i9fa '9 5tc*tii ttn 

I '2tC^*ltK G. N. Lewis 9 A. Smits ^^tC3 ^*lt^ TOR C% >lt<ltll*l 
31191 <^(rtc««f?l f331I <21^111 ^ 3119! ^Mll 

*2r^tll <2tC3JTf5 ^»i5c3 »rf5RfS3 ^^3Cf I <2ff3 

CRC^C'Q <sim isr^ftcmi ^C3 W*1t^fll3 ^C3C^, • 

f^ft!I ‘St^tmif 'Sl^S CR^ ’tflRtC*! <2t<lR «l^fC?llI '5l^C3 l|t’1t^f53 i5^C3Cf ; 

TO 31|9T *2tTO ♦tt^RtCtU CRTtRS ftR 

^\ 1 C^tR9 CR51R« lltRt’^fR^ UtRtufR^ <2tfaprtl! Rr?t3 

’Situs ^f3ril3! SrCRIll iStCHtSfR l^n CH, CR^ ’5lf3fw 3fRl|i> ^ «rtf%C9l 

UtRtHiR^ 9l^C«f Rl 3F3 »l'«pfJ! 3Tl. ’SI«I5 :gRl|5 Hl9|t«fR^ «2tl^l!tll 

’JC^ CR «2ti^lltll ^CUS fl¥ cn^ ’S!fR?3 «i|t!:T I 

Catalytic agent Rl >l»?lfeRr ?r;9j j 

f%i ‘flR, *2L^ ‘flRi f*r^ cii, 31191 *t*rtt<?i ri«j nip^n 

111^1^9 f^!(tll ♦fC’l' 3991 »nrtc«f filf«3 «f^ll Catalytic agent-im ^t4l' 

^f9iii <rtc^ I 

RCR 9t^, C’VtRS 3991 9f S 9 9f^9l '2t^t9 9l^tCf 1 ’ 

^f9395 ^99|t9 '2lf3 C>1C9FC'9 C9 9^ ^ ’Bi*l»lR|&C3 »tf9‘t3 ^^3!:i5 

1^^ <lf^tR ^ 9P ^»R^C3 *tf9«f3 «rtC9F I 9f^ «f^9 9l^ 

^ ’«;^>1’#9 9 M9Rl^C3 f «ltCV, «il9t ^ M9Rfr9 ^ 

*rf9*tt39 C9FtRS*nf99^ 1?9, 3C9 39*1 ♦|(rT«>iC9F 3^ ^C®! ^ ^ 

3*#C3 *rf9*tl3^t9 C9*r 513 *l%9, <419^ TO 3991 *lWtC<9 33 ^99(t9 

3 ^*tt3tC3i9 3tf3i9I 3 tt ^*ltfrtC^19 ’»rtC*if39F 9^C9 I <2t9fH:9 

3^9 9H 9i^C9ft9t 9fW H ^*tt9tC;i9 3 *tf9«tf39 f i3 39 <S9t 3 ^*1131^39 

3 ^^IlirtCR *tf9*ti3 3C9 (^3 399| 3 .^nt9tCR9 3tf3»t9 3 9F 

^*11311519 br» 3^C9 I f31 9[9f|9 »TOt5’l 9r9 ^ =*l3l9 «r^F9t^ 



*if^tc5W 5^*1 ^ f^5i sP\ »!C9f« ^ 

<sn^t^ ^*1t«Ttc^^» '«(t^*ff^^ CFt^i 5fn ^«r ^9r 

*nrtt<fl ^ T^*fj c^ ^rt^iTt^, ^-W » 

or^l f^iTitt^ cn. '®?i*!.’i»rtc<' »?t«rni«l^s W 'S f^fhi «t^taii 
>rttV5 ««ttCT I Wl!^ '« ^-^5 5t*f elt^^ ^tf^ 

^ ^ ^tiim iqtu I f^J>I '»rtr.'5ltRR «2t^f^ 

’Pi!?! ’tnW »1^1 'S ni!^1 C«rr^l¥tlf R C^, W Vapour pressure 

^ ^f5[ I 

Platinum black, Thoria, Carbon (Sffi% Catalytic agent 

I »i«tf% «li?pjit?i nfl^l C’q, 5T^ 

Catalytic agent 15^»| «rtc^ I 

«lt^l ^tC5 1 ^ (loosely 

connected) <2lff^ 1 association ^ 

Jlt’tjR ^CSl I «rw association ;2t^?rl *rf!l^«l ^fenl «ltC^ I C^t^lS 

C^t^ ^ ♦tfftraf?! ^ ?l 

^ fkf^\ ^fii?i1 I 

Cowl'S ^ ^isfe M Cff\^'9 C^t5i« 

^•i«*i5c^''S >it5|f|^ I 

^*iz^ Wrs ^t?il c^, 

♦Hrtc<fl c*i ti?:*t?i ^«ii <i«rtc<fi 'e*i fe- 

4 

I 

’ifti'lii « ^flsi f’titcf r ^1 

c^ ^ I mPm - 

♦Wc^fl ^^91 »iwci({ 1 «rworlii iwi' 

<sfr>. ^?|9i ♦ifr< >WCTi ^*0 ’ff^i I '•rWl 

W’twjc<? ^?|9J'ei^ Afro'S 

^ ntf^ ntfiw I . 



(?i, ^ «*lt^ <i)^t 

I 'sitfst <2tt^f%^ ^t?l ; ^i5 'eiSt® 

I visi ^^1 5it^; 

^t?ii "sf^* ^1 ^iff-f ^c^?i mf. Vi. \ »i’ic’5 

. 'BltC^ltWl I Mitsui ^t!f, 

mollusc «IIf5 ; ^?tt*r?l^ C^fC^ ^^1 VI I 

cf\t ^t5ft?i t? 

V ^1 ; ^<9 3t?i <2lfa^l^ V *Tl I 

^7i^«l|!g5 f^^l i^c5!?I '»f%iC«9 ’119^11 I 3^1^ C^t«l V 

'511^5 I c^t^l, •sm fV si^ 9 cartr^' 

Mitsui Tlt^ I ’5St[^3l'««1?plTi »i#J| ^ 

V I 31CMI c^ C51^ n]m «f« ficsi, 

c^t^i c^U '»i?i:i cjfci c^it^ ^tirl c^t^ 

Cft^ 5t^ ^tC5 I '»it3l?li f^?l^ ^twtesil ’ffii^ I 

♦tfwt»n^c9i?i nfc< ’tT-«Jt*it^^ {5^|5c’!ptf^‘mt%«o 3iJtHtJi ^♦I’li’pii 

n^ttw ‘srr^ns I ’it?it«i?t’i»it^if siW’it^m, ^itfvi\ •rinti^w 

C^t^l C^t=l a ^5S5t?l 5C?f, C^ 51C^ I C^fm, c^w 

f&f»i^ .^»i^c9i9 ^r9f%^ '8it’^t*r I ft'itc’i 

^«i[6p 3it^f^—3it^t?i *ifst^ ^t-oo ^ <11^? 

I ^’lC*R«t 'fl’l’N C3Ft«tt9 C^t«ll9 m\ f® 

^llil f%® ?!’? 9|«F ^c?( i uj^ 

vifn *<151^ ^sm I (?i m 

; 9%ii Jitar f^f^Ji TO I ^Nfcipi m 



-lap ^ I «rt%«5rhi w 

^I?i5in?aitc5i?j 'epstc^ <2rt‘l*if%*ii >it^9 

c^ai« «ttc^ I *1’Pt^ 



^fvc^air^^nn siw «ft^ 

^tr^iiil *ii^, ^<111 CTt^« 5it^ I 

’R®f i^c®19, fs^ <2tsi^ ^»t^; ^t«(1’Thi 



'Stl^VU «l9f« ^ 


«il^^ C5^5 >lt^I 5^1 ipf I j 2W*1 ’^Ft^»—• ^9, 

«SP9f% ^ ^ WC91 lfC9I 9l^ if9| tll^K^FCaj «ltft?l 

^<1 «IC<(J ajClfj '®t^f|frtC^ ^lllill 

CTO I l^ihl Ttu*!,—«4J^ <StB^ «f*K2T^5 'S 





^3 ^ I ’It^ »TO TO tfW ire»l 

^t^?l ^t^tcifii <wi»!vtft 91^ cftfe ^ '9f%' 

cTOif ^tB5*Rt<(=j 1 ^51 i3pif^ 

*tt?J ^ f^;t1 'BJtutCJ^ '»1^K 

-s TOl I f^^is <£w C^ f {ain ^ 

^111 C^ ^*11^ Tf^TlI <SftK ^5Plf<f«F 

>P^I ipf^ (culture pearl) <Slf^ ^^*\H »l?nf 

^tJTl C5i*f5i '3t^ti?ni 'sif^f’s . 'SR:«n *ttc^ 

I '9!%!!1 c«(t^1 C^rf’tCFl cw^l 

C^, <2lt^ (Oyster) Sfa, ^t?1 *1l»5t^l 

c'st^Rf^^rt^?! 1^^ci> ^<itcini i ‘ 

f^f%?| ^tc»nj 'STtCsitBsH 1%ll^ 

%?r^ ^?il c^^ 3[ii ^ i '®f^?i c^M?! 'sitcit 

C«(t^^-51t5111 <*ltc^—^t?t <lp ^1 ’itsifl 

or^ I 

*^5^ ^1^t?i f^?i f^l i ^1*2181=151 

^ <2tr^l?t?i c?itM 

'5;<i8i ^t^^t^«ft?, *si«t^il c^t=i 



■^fv^; ^1 f«aj owi Trt^*8t? ♦ 

CTtj^^iv *ttr^, '®t^1c^ '»ilc’i =il; ^ 

=1^ \ (Oyster) 1^^ 

♦i^rtir^ 3rt^t»F*i1 (7F^^ *ii^1 

fltna ^\ f^«.^f=is8rcw^»i1^^*llaCT, <?(wtv f^=i{8 ^wc*!?! c^t=i 



»rf»S ntc? I *Ji:^ft^ ^RIC*!^ C^ C^U9 tS(^ <st^t^ ^feil *l«ftc<« 

^f?ir5 <ii^^ 

f^:^i ^fiRt?i I ^ c^t^i «?lc«ni c^tH 

*1«WT(W5 c^^^^ f^^t'g* «2tc^ 

<2rf^^ti( ^^\ ^?ii »ftc?j I 

<*ltf|i^ ^t^i >m.% f^f®?i f^«fti <2t5t»i'5 

^Cf I cn f?W*r€t iStl5J <£t5pl^, ^st^l <n% c^, ^tcaj 

»t^]1 ti)^? c^fai^ 



^n iTxiWc-iwi ^f«<»tu^ ftii; 5i9«in«(if (i«f^c¥W'd ^ft?.5f(^f^C¥ 

-jplTf® 5^Wtl C^'lfv^ >lf«P5 flftwtci 

f¥^il i 

«rtfli! (Classical) t^C«l^ t^?l ^\; C^^9pr[a( 

ft»I ^ «2r|fn C^91^HC‘«( ^CH—^<(:i ’®*’#t1| 

im <«tc¥ I wwf ?i ^ ^u ^fff5 <ft?int9 

«rtCTl5^ fw?m51 1 

ciltt^ I ^ «2n»(^^ H» *«iH ^»ni' 



^tC«l ^*1 <i)^^ ^♦itn 

C¥Bf-f^t*tC^?I ^snu< Csitf^’F C^ 

^*55^ j^lJiwii ^t?i »nir«F ^1 a c^^ntdi 

'»i^ir8i:?( ^91^1 ^fai^q 0f?|^ 4)^^ 

^t|l«ltt'?j 'Slt^ f-^^ Vl^ 1 C^t^ ■^1^ 'BlW- 

^t?i,’^i^l 55^c3i «, ^tii 

W’ICT C^ *(<JC*f!I <il^fe c^eff 9ttc^ 

^ ’i^c^ar 9tf^«i^ ^Ti 1 

»i5i?i c^^fi 5tf^r»rc^ i ^5tc*r^ 

'il^* »l'^ 



f5«f®s «ilff®-f’if'il 1^1? 'siKf^^ fwr; c’far-tnt'TtH « 

3t?ts I 

f^?! ^c?ii CT i^Wftai 

<£5^5 5l^C«f ♦tt<’fl' »£|^|5^ (.\ 

^1 Hi I 

. f^^il ^f*i^ ; (srtEFKWW ^1* 

f^ r^f '5;tC5lt5Hl 

Ht«mi‘t3?: (Fishery) «l?lH ; f^«tl5ti| 

'if^ I HC^7 HC*1J <?^a|?s1^ HtHf^ 

‘Si^ 'S 9lt^^ I «ff^’1 HHTl 

'BltHtTI C^ltHl Itf %1 ^1^1 CHtf^ 

’tf|^t<8 fHC-t^iwn ^-Nl fnw ^; c*\^ 


% 

I c*r^1 ^t?f, ^\ «lga *ftiprtw 
.nt«l1 f^tc? (?l '9j^^ ^t?l Kt^ ^ 

^ «rt«ftii 'sf^c^ «tf^t*i ^t 

«ltsi^?(1 <2r«t^^ 5-rtc’fa('«9ii >i^c^ c^t?i«t1<iai flitf?i <iR*> 

»f9 cnhFfw’K^ ■^?ii 1 *1*1^ ^mi 

; f¥l '»f%‘ <(?tii «f^Ni^csm 

’i^c!rt*i^*r5tt9t—«2t«(t^«: i 

’Vtfl W\h 

^'»rtll ^Cil I 3lt'lt^*l«: 

«r*( ^^?it «(tc^ I I&: <ii^? »ltC9i?i ^»i^^tc®i i5^l5c^tto 

I 'sists ^?i Wtc«t?i c^ 

'Hn 

I ^^{5 cR T^\<K ‘4^15 I 

^lt> ^ csit.’Pi 3il^^ f^^ 1 «2(c«iT 

^^5i 5rtf^^, ^ w-t «R ^ ^[^^^ I m?s 

irTfai »i*n( <^1^ c^t*l«Rf^ ^l<f; ^eitu^ i 

r c*t>f5^r5itai c^rf’^c^ * 11^3 c^ * 11^3 

«(%! flf^3 I 3t^t5l ^'Wl 'Sltll^ 

1^3 I «q^ ^f|?|1 fk’^^ C^R9 ^01 i 

. ^^3 »pi?g cir^ «i5»lB5tf^ I C5it^l-<^t< i^^c3 ^^t?il to 

\ m 3ti?ti(1 ^?[ef s w^sm 'm^^ ;'-*T{^ 

^ nH?l ^ il^C3 ^tr«l?ll 3p39lf3C3 

to c*r«?ii I »£r^?i3tc^ ^f^9CT «rc9i?i ' ss\h 

c^iftto m(Vi: ^VJi c*ft5tl?n c»i »iw?i« 3'«,n'>5m ii«fl5c^ i^tf^^l cta ; 

^IC’I^Pt^ Vf *(%1 «rtC’?—3tt5tC3 

m\ m I tor>! «2WK»i^ c^ts^ f f^ ^*11^1 ^ CT 

^3 CTt^'a *1^ to «rtf¥c3 3t^t?I ^3^ to ’3?^ 

I ^«itw '»f3‘ »itaK:??i *f3 «rcg?i ^511 ^31? 

»itiP3 '®i^t?i s?t-to «r5i »fto^ 



cfif I c»! ^iii >rt^T «ii^^ ’(fciv cjicvw «k<ii^ ^rtc^i 

'StPrw I ^'8j5^>ic^ '^f^nl 

c«’it^?i ^^t?i ; c»i^ '5i’^^tc*f §1^1 fV^?i’!itn ^ «fai <it!jii5 

I ’!t*(t^*fl5S <2ftC^ 1-b'^l C'^^rl *1<iT5 

<rlt^ I C11*t ’if^C^, CJ1 ^'5 CWSUl ITS 1 

r.srt^t'«f^ I '9% 5i?ati^ ^Rii^ c«r«^1 

^f^?il '!9f%^ >i-?i^t?i ^irf^i ^f^?ii i 

^ffqs i£i?f'«|5i al?*i i (?[% TO 

^5Ttc5i f^aPt® 1 ^ I ^ cap^ f^wl ^f^?|c«t?i 

^f5c^ c*rs?ii I Artie’S c^t^i^i’it*»i’i- 
'®)**f aR*t: ■spH'^tf^ f^?i1 -, 'ci*(^i ^91 



sic«ff c*iic¥i1 »rtafa[ 

^rscf 

nit^ (?Fc»i I c^witai c^t»!tt5 « ■« *f%l 

^ t c«it’® Tf^Tii »i*o (?rn:v?i ^im, 

^1 w.m ^?i I I %nt^ 

wi ^ ^ ^if^*! '»% m ^CTi, «tftc*ni 

fapF]? ^ HR «stt^ 

*it5 TOi ii^ wi cii *w 










^-*i< c’ltsiw^, c^-Ni? ^ 
«4^<2ir^ C5‘^ ^51 c^ c’ll^it^ta, c^tRl5^ 

«tt^ »wl I 


•■♦■ *- 1 * ■ 


••'V r r t *- f-J'm^ ^ ^ 

•■ » *.'4P •*■*■• 1 ; *u,## #• • 


sitsjl «rt^w ; '»rs:*t5 «itf'«i?{’rtfr 

'«it^ I 

'5lW^t?Ft?:«1 m] f.«l, (tape worm) 

I 'i)’sfc«i —<iit 

^t«r?j'« ^H\ ’itsul I 

<2tc?t®f^^{ I c*f^ f^tc? c^, 

W %?!?! f^C^ 'B(t:»l, ^^■^^ ^tsfl >ltTl I 

^ I (2ff f^U I 

^nt c^, Visfrj cTt«ir9 ^\\ \ tsfe ^zm 

^\*R f«r^ f^5t?i -^T^z^ '®t%^ 


^ mm I 




(Rayon) l ^fuR cHiC^lH I ^^9 

’ir-w*!!, '«i<^'^iil, 'si^^U^u ’PC’! '5it«f .'’i1’?jc??i ’ifi.e^c’r 

C?IT|C5!fl ’!«’l c*f^ ’iril ^11 WH tll^l 

^1’ll’ir‘tc^ ■’FSl^rt?! ’Jta! t^^I, fj!«f«C«l *jf®ltl?l ’!3r^ ’I’PC’!?! ’IC’O 

•’sif^ ^f^^tci? I ^mn ^’ic’qt^ <tK"l ^1^15; 

%tC^ ^^tcif?! ’1<?JtlI3ini !— . 

{'>) (^) («) (Flax) (8) cm («) cm I 

il«8 ^^tc^ TOt^ 3l1’!’F <il’F«r5l ’p’l't^ cm 

'’It^t’f C»f5l I '®f^t^-5 ’^Ife’l^c^?! f^fil ’iRi’ltCfJ!,— 

C^*l’l ’’Itl I '!9¥t^1l1 ^^tTl ’Bt^tcir 

?.^?rfCf 1 ^^C®!, Rp ^fT Rp^l ^^C^ C^*!’! 

’T^’! ^\ ? <mc^ '’iridjR ’icii <ircii, ^tR?ii c’ff^r.’i ^fti 

’itmt ^^C5! I ¥i?!«t, cw^ Ri?itc^ a. c^»tc5ra *t^ 

^tPH <21^5 1F^C3 ^tc?[ I ^C^\, ’{fw cm ^’Itc^l ^tR*f ’?®t? 

’ISKi ?!!?! '^t^l f^^C’! ^Ktc^ ’Pt^f 5 RiC 1> ’ItC?! I '^t^tRl’P 

C^iC’!^ ^ mu m 5^C^ ^^C^ ^\^ I" 

RPI 5lll I «i?|«1?l, ^b-lrS '^Irc^ »rl?r'5C?[ 5!15I^ 

cvm^ (fibre) ’pRlC^ ’J’P’l WR 1 

^C*ifC»(J f^Rl ^15 ^I?! <1^11 ’PRl^tf^C’!^ I 

cmmi I '’in ’ic<(i^ 'mu 'n'ei'^itt^m^t 

^tai mm\ fn»! nl«rtn ’itai T®i i ij»%« '^(Itc^ 

i'n,•••,••• 1 

c?w^ ffiWrsfsiRra n^fe Rf%n firRR ♦ttcii, ’lofl—(>) 

’sflH (^) I <2l’(t^ •cellulose” ^t’l’P 

c?i^c5!ii f%f% I wm RrRw'nRi 




^ I cm i c^'^f^Ti w^Kf fijg fVil »it^«w 

'•llCf ^1% I 

wfk ^?i1 hwtf^^ «ii^i5 '«i^jt«5<i 

I C1IM51 ^ 'Sttt^lS :— 

(wood pulp), ^*J1, »tt^, *1*1, «|^, ^rl*! 4l^f% cellulose C^ C^t^ 
(solvent) 3^ I «ltC^ ; <il^*s 

nf^ciw c^5i ^ I ISIS'S t5 

isrt^ «*° csj^fiTs «rf^!il i 

^^\^^ «ii^ 'siMk ^ ?l«« ftr^l C«f1tll (air 

pressure) f^;Jitll*l W^ I 

erfjRTl I «fS J1^ c^ft«^(t^ ’«FtC5^ tilT 

JJW'8K^^'9fi! I «»«• *tt^C'9?l I 

Ui^ >1^ ^ ^?151 3««f5 til^l Vi^ 

*tl^*t^ 1 's^sis ^1 «ttc^ 0{f^cs d^ (3rtt^^ i 

<fl^d ctfl 'Slf^ Cm^Z'Q I 

^^t55 ^*tta cellulose gun cotton-«i)l| *tiftc«if »|l^«t^ | 

C?lll^ '2t^'5 ^\Z^ ; 

sTt^rl f^?jh*r Vi I c*f«T(i i »itf 

^led csit^l V '« ^ Bf9 vm\^ 

^*l^?n:*i c*it^ ’vul v i *\c^ ^ 5i%'s 

« 

»r5t^?il ^t’ft I 51*1 twTit I c’lc^i 

i 1 Nitro-cellulose «£|«tt^ I 

c?m «2t^c'5?i «f» a wsz^ i- 

collodion solvent Vi I ^ ^ ^1 ^ 

J?ll I <S1^« C^I*IW ^ (Chardonnet silk) ^ 

nitro. silk ^1 I <3m *111 I 

%4 Viscose «t*lt^ I 

^f,\C9 cellulose-c^ «W caustic soda 1 

^*itti VI \ (<«nf b^» ^’t) 1 



^ I Acetate I 

acetic acid solvent ; <il?R «I9 

^ I '2|*tt’^C15 *21^^ v«l^ c^ %^tC'5 »!^W 

<f« 5(1 I ^1 I ^t5l 

ntc^j I celaucse 9 I 

8 I Cuprammonium <2t*(t^ I 

copper ammonium oxide I 

I 

5iC«|J Viscose silk ’Ff^C'5 m 

*15^ C»l^ Nitro silk bsgt?! •Sftg 8^ fet’Pl ^?I5 ^IC? I 

r^9itc^ 4¥«f5i ^^'sytfii^ f^f 3 ^^i; cw i2f3i^ i 

CT C^^l^l^itai Cil’ic?!?! <lf<I^C^ c^f^l :g5W 

^f^^t?i c^m ^t?i*i I ^ <2t<Jti:^i ^\Tw^ 

*lfi|6^ ^5|c^ ^131 ^t5R I 

'5S*tr^*^ I 

c?pnc*ni a^cR?i ^g, m^ cw 

^ cm c^ f^^cg gc«gfe C5h \ 

^ eg cm cg*i^ ^in^ c^H cggwg 

'siesi^ ^tcf, ggtgl ^1 ‘ii^t5 (Stgl^-sg. <1^*1 gf«igi ^ni ^Icg i 

ggsi-ficiig ^’icgtf^l f^>itcg nfg’^ f.g i 

cg*ic>ig w ^gpl5 ^tc5 gt^1 m i gfjgw 

gtgi »rt«rg'"itg ^t«f ^g gi ’i'*icgg g^cgte«t gwtg^ 

gai ^eg i TO—TO gg sfl i 

c*itglcgfg i tgtcgp ^ ^tgicg ^g, ^f«ti « gc« gfii^ 

^1 gt^^ ♦iteg I gt ^gl « TO ^tgs cg^ ‘e^gpitg' ^g i ^tg»tj^g 

's ^®ggf^ cgtgte^^ t^tg gig^tg efgc'scf i ^gtg JpiTs 'cif^ ^»i—gg^* 
gtgtgg cg^ «f9 giggtg ’yfgc® gteg i (^gt^gg Tgtg gt«ftcg •stefg-s 
•5tg<ltgfl itfl^g ^ng ’^Fgl g%^ <itcg) i 



^1 «, ^fm c?(«rwii m^u 

05^'^ Vi I f*fj^ 1^=1 *if^6ic»f^ ^mr!i ffi ^Vs 

<2ti:iit«f^^^l i?^r$c51 ^?t?i <siim 1 

(?i ^f?!*(t5i(?it^i »(tf!^f*i^, art«it^ ^\^ 'St^r® ^t?l 

511?, ^ OlW, C’lf«, W l 

cm^ <ii^l5 ^r?«il <£k c% ^ c^t?tc^? 

vtw «if5 5i?ici 9iM;^ ♦itc?! I 5K^ ««|5i '9«:*i'*Fl 

c?55i '«1 W fc?i»(^i c^-r^ic^ n<!Tf^« 

Qim aF5i»i: I 

:>»^o *5ltw cfil^fsic^ii, i^1^, ^?6^t<i5iit'8 m QKHi 

cm^ 'Si^\^ ^^t5i I ^>^0 t^tt^ 'si1wf?i^1 '8 ^|t?i1 (2t:^ic^ ^«,*.,« »o 

»tt^^O C?ll|5^ I W.^ 5ltaj 5«,«o,oo<, »(t^xg 

I ^ ctf’i ^9}?i ^fh^n 1 

‘U’R iv5l ^tC5 ^t?tra «S|tf ••»••• 

Wtfl I c^^5i c*[i:? vitf^?itcf 1 'i'^v 5it:»» 

jit;? >,-.,••• »fT^'Q <»• c?tf5 m^ 

I 

^?5| * 5 !^*^?! 5lCt(I 

?? I ’sitc^if^i^^l 5]ti9 i'o I 


' ^«ri 

^b^csrarsBr 

' ^5191 c5ic«i?i c^ 5!^«i ?i orf^; 

bIsts T'?it9 ‘9it5’ <«rtf^ I ^t5i9i ^Pi *n\n 

Ht; cf\W\ ci«5ii, itsl, ^ 1 , ^*19 c? ^t?lm 

’ft?tc^« ’It^ 5l1—«lt? I ^t^1 9rt'^9 '8 ^lt» 






^ m ’^m C^n Cf%« ♦tl^ ^ ; 1^ 

(microscope) ^?i1 93 'sit?:?, t%^9 %1 

c»rf^c^ ^t'99i 9t9 \ fat 9'?, c^t^ « ’5jf% c^t^ 9C9^ i 

ca!j^-f995t^ 

^%r <2l9t5l^: f9^ I C9 ^flC99 95^ « ^ ^9, ^WW9 

^%r' I' 'Sj't^t?! C!2t%sl ^1%5f 'BJttf. 'St^CVfH 59 ^1 ; C995i 

—C]?'f% (Fern), ^t®1, c^fssn—^5t9l I 

(£1^ ^ 02(^9 W «l<«|9 cat%9 ^C*f9 9? <il9*> 9'«1 ■■« 

59 I 15^9 Ci2r%9 ^f«C99 9Ct(J 95 59 ; ^t5tr*r9 9^51, 9'»I '<9 

59 ^rl ; C995I—c/f^ *tt9f,—^5t9l «ft^9 

95 f9s^ '5t5t9l 'ni®1-f9f^l « ^t5tt59'3 ^F?!, 59 I ^t9t9 

^^>^(51 Ji^sf ^t®1 «19 95il9 59 i J!9Sf ^?<£|9 59 ^{1 I ^5l ^t^l 

^t5tC99 ^I'Q, *11^1, 95^1 <9tC9f ^\ I Jj^?! 

9t9t9*l^: 9tf% C^tC-^ ^tC9 C5^ 9t9 ^1 I ^t5tf9’tC9f 5^C»1 

?|’SFC*I9 599^19 59 ; C99^i—9ItC«9 Wt^Sl '« I 

9^»S1«K5j C25%9 '5|<t<\ ^51 31^^ ?IC(g?J ( ) ^%:*r9 9ferl 

9isi9 I 

^^9 C995i ^5*1 51^91 C55 9l *rft9 ^to99 C^*lf^ 

"SitH '^^91 C95 5^9tC^ I ^1991 JI9F»I 99C9 9tf59 ^C9 9 ¥t'® « 

Ofr%’5 ; ^t!59 ^tC19 C9 ^t5l ’ftl 9l 

’ttC^9 C^tt^l C9f^C^ \ 5|tf i^9lt^9t9 999 5^C^^ ^1991 01^ fsqfe 

^515^ C«rf^ I «t5t9 *19 9tCf9 999 9t%9 «t5tC95 9J9 9%^ C9f9 ‘595 
9*9 5^^ 5F9 59, ■«lt9 ^9 5^C® 9l^ 1 ■ ‘Slt9l9 (P\t 5^C95 ^5^9 9t^ 

«if9li9 \ 5(^9t5 ^^C9^ ^t99l 9tC59 9f5lt^ *1tt9 I 

‘2it%99 9^ ^to99 *5t9'2Wt9f^9l ^tCW. i 95t5t9t9 9ft9 « *59t9 I 
^5tt99 f^9t9 93 ‘2tt^CW9 9^ 99—^9f’f I 

9tt^9 '«ili:99 ^'^*1t99, *it!& « 9tC99 f9f91 f^f9, ^ Cta9t9 (Starch) 
*\ 



^©8 

^«f|5 «a5 «itc^ I fl«f ^vtf% 

«2r^n ^— 

tsm w?;—=ilef ^ffec's cnt^i ^^«fi W9 w®i, '« ^t»i 

^1%! ^c^?i c^p[U c^ fig ^ci, c»i^ % fg^l Jitgi 

ig I ^cajfl f%^cgg -srrm^ ^rf®^il f%^g fkefa c«rw 
5H fgul ^?tc5F ^*f^iii—*ic^ I ^-Ngi 

cgf^c^ ’ir^ CT, ^c«ni ^<(1 ^1^1 ^tci; ^t?i (?\k 5it^^lC5i >ttg| 

^is gf^^tci I ^C5g >lt?l s ^1 5lti5?{ fsRitci; 

^’it^ citfe cite 5Ffi» 51:5 c^tit ^l?t 'm- 

I vfl^ gi*t?^ «ii^i5 m I 

fe<lc?ra 'si^n if^gt^ 5i\9f >8 ^t^tg cit^ cite *it«l 'sitci; 

®*tetg c^% «it*t '«it’itc»l?i ^cij—5ircig ‘gi*i-^t'®" I 

gf*|-^5| « gi*t-'^tC'«g >WI^ Itc^ 5!tgl ^ '5It’^C=^ 5^C5I I 

’!tlf=^c»rcg l^C"® ; '5lt^ 1^9 ’Itcg I C^ 5i;^?l 

’ttci^i l^fe ftar^ai, »ir«lt^*t^: ^^c^ig ^«5.’tf% <2t^tc^^ \ 

’^t^t®!, C^3[ ’ttl <21^ Ci^^?l I 
^?’1tft, ^1 tSTlf^il <21^ fisfnai «rtC?F I ^CW?I ftCBf?! 

«2t<l(tfl 1^1 I 3ii«l-^®l, <2t«l^l ^C?l^ gj*l-^C?l?l 

«t^ »wi ^1 1^ f^^te Jitwi 's <ii^te le f^sde 

fw^ ’if^«t^ i?i I '2t<«i5i ^*i-^®!i5 ^t^c*i iw ‘t(tc«F} ^^51 

en 111, i2i^ '5it^ii*fiec^ fti^irl c^w 1 

c^5l C’Pt^ ’Itcig ft«l*tat ^ie?i ^’tc^ *J|tc^ ; n^l—c^, ^ I 'Srt^tg C^U 
cvfJt ’ttcil ft«f^ ^?l f^cn <«ltc^ ; ^ I 

^csfii ^cifi ^tcn 'sifc^ig «itc^, ^tn ^ i^ntci I 0!^ ^t?i flc«r?i 

c^I^I^nC-i «2i^^ I cn ^^91 ^«f<ti«.t? '®titc*rg 

«rt9 ftsf’tcun 3tf^^ <«rc ^*—^<11 c«^, ^ifen, ^ ^^itfw 1 cn fer- 

*W ’it'i^ri,’^titcgn flc«fg 5ic«o -Tt^i «»itc^—c«r^ iit?r 1 c»it <t»i^ 
flw j g«»i1 —^1 ^tfi I 

cn cite cite itgi I <u^ c^tg«f^ 

<rrvit^^c^ ’ifg^ gtfe ♦itci 1 

9 ♦tt^?fl •srt*! aiic«i 9 ^cg; 'sifciRi 

CVfJ^ iSMtg Vi (enzyme) I ’•ifg <«i^ ?Pl itH 



^'s «rtc^ I w f[c^ ^v{ ^ « 

<lt^tii 1 fNf Miit^ltf •%»! ifl c*^ 

^^51 wx?n, flcar?! ^tut'^ttoB 

^ifcT I ^c?i jj^sf <it^i 5t?it’ttw ’tf^t^ »irtlw f^^c«ni 

^irf^ ^’f^^ ^11 ; (7!^ ^tClfT?[ ^t«ft^—fNwa(— 

^fn?i1 ’ic^ I 

tier ^c^i, ^t5i1 I ^ 

^5 5|fil^ I ^t?t?I 'Site?! ■« n\^\ «(t5rt 

I 

^Fttl '6 nt^] 

?Ff5 ?lti5 »lt^*(tC^ 

^?i1 c?p^^ ^i ^U \ ^ iir?n(l c»rRc9i 

C«r^ (71, mi ’Slte^tifsi ^51(^5 i 

^1 ^51; ^It^ (root cap) «ltC^ I 

^fi ^"Spl Tl<fl 1 (Tlt^l 

apc^ »np 2^11'«'sjtTtttTi 35^c® ¥1711 ^cs?¥ *tt^t«r»rtti 

«(iti¥ I 

^ g»C¥t— >1¥ ^ .f^ ^ >l¥ Jltnl 5C»ra ¥3 

C?I*t^l1 'crTc^ i i!l^ >l¥^ C?ft?tC¥ "35fn:¥*l’ I ‘?P^ (root hair) 

1 '5fR:¥»t^ ^tl5 ^^C® ^^ ^8 ¥C5l^ ^if^® 5|¥t 

*nrK mmi ¥c^ I ¥c?j ®t^i ¥»rt^tc5i i ^c¥»t c^t^urcn 

^tzfi ’It? m c»tt’i*> ¥to ‘itiTr ^ i «i¥tii ¥» 

^ZS\ mc![ ¥Cll¥®t?1 f^?? CR®t^?l1 
®W? *t?I *ic®? I ^t?rt^ ¥t^*t z^, ^ ’It? 

W *11 '8 C*tt^*l ¥t^ ’ItRI i “St^ ?’lt®tc^ ’rt? 

CJi®t^l|1 *fC¥ I *1^ W ^51C¥H «(t91, ®^ ®t?ts1 (T^*! ¥ni i 

’ll? Cf^ ’tt^ «lt^t^ »1C®? ^ I 

?tg|—to f^¥¥ 8 ¥tr8H ?t^ ?t¥to CH’II C^, ^t’l ¥t8 8 
t^¥^¥ ^tf® ¥f^flt UtR^tt? I f^'? '« ^tC'Q?! ?tC5ni ¥( f¥? «l|¥¥»r I 
¥t9 8lt^ *ttl[, '®ltc®rt *tt^ 5rt ®t^, ®¥t^ J 



i <<)^1 fit f^1 

*|tjj^ tsi^ ^lfe-ii*s»tC=^f ^t^?i 9WNf^ c^f^ c«f^ ^itt^w c^ 

^ti's 1 

*it^i— (ii^i?i <it^i ci^Trt orf^ «l«lc^^ W’ll (3i, ’tt^l?i nt ^ \ 

wt^rlii c*r^ T[t^c^—^W ^9! ^ 

*^?i«i I 6t5i^i f:ti%?ii *rT>^t9l «i^»f 

^ I ’’It^tfl ®t^1 f»t^1 i ^t^l 

^tf^n ^ti^ra 51^ ♦I'hslfec^ ’if^ntt^ (’lel 

^ «p«W *lt'5t^ ^ ’5t»i c^rf^rs <it'a^i ) i ^ «ftc5i?i 

<s\m^ f^1 'Q 'S 

^^iitfl i •'S f»t^1-^*lfHiit^ ^1^15 ^tl-W I ^■t^'hi 


‘♦taj^f^^’ (chlorophyll) \ 


*|af-flar ^1 ^*w 


9ttc^^ ^tC9|?l a ^tc^l *1t^lf5?l ^Z^1‘l\, ^^5 ^t®l ’FflTlI C^ff^tC^J ^ISfCH 
ct|, <tt^tll ^ C^lt’t ’^tc^ m\ ’IM?! 

C^f&l ^tC51?l ^1 I 

'®’it?i toF >1^ fk^ ^tcf I c’Fi^ c^t^ *it^t?i 

1%C^ 5^1 ^<5^ <^?ll^ C^t^ C^ tl^ ««ltc^ ; 

cfi^ c^i, cetc^ '2ir^i^ (?T«fi «it?( ^11 ar^i 

(magnifying glass) ^ (microscope) aFjt^tc^n C^ff^i:^ 

*t\m “^laillg*’ ^ "^tW’ I ‘clt^T^I* (Stomata) 

^Zf\ I <iaif|3gc^ ^^«{tc<i c^t^ 

'srtci; '5t?rrf^’ICT '‘n\^ (Guard) Cf\^” I 

'9 Aliens c^fe fe 

c>»rHft»R s, «k 

(Lenticel) ^ ,'®t?1Clf!! 


^t^l (Lenticel) | 

’rtc^ c^tc^i <ii^{5 ^ §.^f5 f % c»rf^c^ <119111 

lltir I Clot'S ^tCvQH «|tc^ I »rt«tl 

1(111 ^tutn w.-i{-^ «it^n ^ ^ '9*irl »itc^ I 

«lt^ C’t*! C^. 

<^) ^iWiR 'Sites ; 

(%) ’it^l ^1srt^ ; 

^ («) Kfie^»l'Sites; 





(8) 


(*) 

It®! «S!tC^ ; 

(^) 

^t^-'5it"l ^tC!5; 

^tC'9—(^) 

i^t^l VQ f ^tcf ; 

(^) 

c«if^®i®i 'srtcig.; 

( 0 ) 

5t®I'^tCf i 

(8) 

^t^''«!’x»r ; 

*(t^tll— (^) 

ft®!,«!tC5; 

(0 

^ *rtRt®! '«!*N*t 'Site? ; 

( 0 ) 

( fM?l1» ^^f«t?!l ) ^tC5 } 

(8) 



'sitc^ I '«it^tii 

( W\^ « ^FtC'Q-^ } '5l<t^ ^t^»t 

s ^ti'9?! f%«ii f»f?rl—I «^^f5 

^ts! « I It®! C^t^ ; ^t^*’«ltcn?| 

»!<P CTft '®itC5i ?tt®! C>l?l!<1 C^l^ I ^ilh 

'5l'.*t 5(1?—^C®!^ »!^|t I 

■^tl5!il «(tf^!:^ ^^c®i ^t^tc?i! c»i '5!tc^ *ni^t!B, 1:5 ®t®! ^tc^l «rtfi! 1 

^ ’str®!-'2MtcJi^ ^3 I 'srt^tctf^i CTO «r®i, 

«itc®ii, <?^Tm »rii^fji, ®itc^?is 1 'sitn^ii cv^^ hU\^ •!rr»Tt 2 Wt»! ®i^ 's 
c^f®i, »tih m ^\fk^ f^ait?i ^fli, ^5(t^; ®iti« fl^ c^^if^i 

f^’«ri’l*‘5t’^t»i ®i^ «c^®i, "tt|?i ^us ^®i ofu, fta||?( 3pc?f « 

I <ll^2tsi ^f^c®! att^ att^ I «i|?itcwi 

CTO c^ift c®i^!5’i c^it®! «ttc^ I «!t5itc*r?i (jm ®i^tf«r aic^, 

^dctftis <?!^’1 ®rgtJ!tf^ ?!f I (?I*R '®ltc^. ’ttC5i!S c^^lf^ 'srfCf [ 

^ fwira ^tc®rt5Rt?! ^ic5t to^I 5 ^tc^j?i ^ ®rt3fl ira^t^ 1 

(>) Tt^tc^ ^ (^) ; 

(«l) ; «(®t) ^llRt^tii I 



r 

??r; ^--•5?i5it^t?j, ^ Tt'^lfvtii, 's I 

V 

‘cIS’ (State) 1 ^rtsiiil ^tC^ ^ ipfl 

I C^ C^ W-t1 ^1 «2ltf% C»l^ 

(condition) I *?■<’ (form) 

^ '•i\U' ^ I ‘Jit^’ (size), 

(^) *ft^ f f^f^, ^^*1 z% «l^f$ wt^rr^ %iz^ i 

'sitf *ft^it*rr?j I ^zm ’ifii^t'i i?^i i 

( 0 ) ^ W ^ ^51 1 ^ 

^<?l *!f^'5 '5tf1^ I ‘ill 

*nrtl< tsttn *1^ W?I «rrc¥ 1 ^ilfyi® (‘A^ Tn- litmus) 

511^ iic« I 

(s) (Oxide) ^t^tc=*F ? <u?F|g Jlf^^ ‘5j%afc^n» »lsf^«f*l 

^1^1 CT ^t5tc^5JC9I; C^^—COg=^t^«l (C = 

^N*t=«t 8 rt^; 0 « ^fl[t«f^); ‘St^i 'Sisftel?! 1^1 
5ltf^atc«t ‘il^ ^ I 

(«) (hydroxide) >lf|^ ui^t’t 

'S ‘il^'St^ ( OH j 0«‘5lfWE?^-‘8iasit^^, 

-^^151) ’Itf^StC*! C^ ^?l ’S^ ^C5T i 

^ sral5c^ (OH) (Hydroxyl) ^ ; ^It^— 

KOH = *lltt^^t’(^l^fl^^ (K= »(ltf5iHt^, OH=^|g|^?l) I 
CH «fC^ '« s^l^ll ‘ilfJIC®^ 

iCtlgtfl5iCT fi{^ ^U (OH + H = H jO) '9 

^|5 «iil^c5?i ^t|c5tc9!C5i?i ^c?r, 

«il»i^tf^ (alkali) ^\ ’Ft?! ^Z^ ; ‘ill ♦lirKc^ (salt) I 

‘il^’SC^^Si ^ f»lJ*lt»!C^ ^C?l, ’^t?l ^1 ‘il’lTtl^ C»!|?|!»t sit’l ^C?l— 

‘il^OT?! ^*^1 I 51t9! ^C?l I KOH ( ^ll^tl^^-’Ft?! ) 

+ HNO 3 ( sitlri^ <fl|j!^)-KN 03 (<iltf5t?lt5! SitltlJ-W ) + H 4 O («|9| ); 
‘il’rrai *lllf5l^t^ ^tlS^tl^.CKOH) 0 !^ ^l|g%! (OH) srtife ^ ‘ilf'R;^ (HNOsH) 
^tl5C?4r5l?! (H) 51^^ 1^|?I1 H 2 OCI 5 ( Bfl®! ) « KOH m 

<nrt< K () HNO#H (Jitirtv ‘ilfe?!) H ( )-4ra 



KNO 3 (Hr® I <si'«rrt?i 

KNO. 31^*1 I 

(-!») ?R*1 ^ ? 

9!^»l ; TI«I1—Zn (I!«l ) + H3S0* ( ^it^lt^f^ 

<ilf»p5 )r=ZnSO* 3|^«1 { f«|^ >lt9IC*F§ ) + Ha ( ) I 

(^) C^ti? ^ 

4 

^c<i, ; W— 

KOH + HNO3-KNO3 + H3O 

« cf\ r?ii + ci^i 

9Ft^ »I^«l 

Cf\t 91^«1 ; ^«ri— 

Ago +2HNO3 -2Ag NO. +H.O 
f^srst^ 'smt^+sit^fS f ^ 

’'j'tc^ii c^N .9ptcn^ ’ftn^ ^?i) ‘9 

'sir^ ^f^?rj*i I ’ftc?! ^Tn-\ *\izn 1 

( 1 ) C^>^ (Base) ? 

c^ ^^z*\ ^ni, 

c^>[ ^z^ I 

(b-) =«T<>t ^ (Temperature S Heat)—^5t’*f ^^i^ ^ZH \ 

(^t^, ^?(5ii, cm 'S ?iit>i) I ^m mc^ 

« 

'stn ; c ^—m I 

C^ '®t^tc^ (heat) I «[«1 

51^91 f5ic«f?i ^*ff c^ ^t*1 'S 

«f» ^1 ?^c^c!5i ui^<2t^ta "tf^* "tf^ w 

^f%*lifi -^z^ I «pi cif<n «it?i a —m 

«ItC^ I ujiyfel ♦If^srt*! 

Oi^t ^t^til C^ef9 'srtc^ 1 ^51 

^t*t ^ ^ cwm^'9 *tf^>;t*l 

«ltCfl ^1 ^izm ♦lf%*rt‘l ‘f^ «rtl|5lH (British 



thermal unit) ‘fitful (Gram calorie) ^ (Therm 

Unit) m ; <il^? 

I mmn «pic^ «4i^ 

^tc^. ^»11 <2lsjm '^«i «i|^ (?l, 

51^91 ^ 'sitci? ; CJ?^ c^ 

^ c^ si^c^ 'ntc^ 5ll I c^ ^I’f i2trat5| 

C>1^ C^\^ 'SitCJl ^ I 9|fCl^ T\^] =^<figf^ ’ff^is 

9ttcf?i ^tc5f ^tc’l ^11 siiai ^t?t?J ( '5i**( 

f^«?^ «rf^t?i I 

2^—C^ J^^jsrf ^9| ^5)1 5i^<2|«(t^ I 

«JC51?I 5lf^$ ‘ifws ^%f-»ti}c?l t2}C^»l<?it^ ^C9 ; 'Sii^?! 

<2rc’ilt«!^^l ^{5 ^ i2tt(t^®: ^C51^ 

<S1C^»1 I S '»iffrc^c^?l 5l?f^!StC«t B|5! I 

51^ ^XV*^ 3?91 ^tcf—c^t^ C^t^i »t^5F^1 b-. S»o «f9f 

^t^\^ \ 

^C?J^ ^ (Carbon) ; 

(Nitrogen), (Sulphur), (Phosphorus), (Calcium), 

(Potassium), ^iJt^tsi^Kt^ (Magnesium) 'Q (Iron) | c^t§ 

^ W5 ^f^33 (simple) «lvrt<, ^^1—(Hydrogen), ^5i%8f;i 
(Oxygen), ^i^ni ^ (Canbon), (Nitrogen), 5l^ (Sulphur), 

(Phosphorus), (Calcium), (Potassium), ■s|?t’l- 

(Magnesium) « (Iron)—| Wc*f?l <?l 
t^t^ ^C<?l WS\^ ^in^U '«l^t?l 

»ltwi ’ifKs ^%-*tllc?i »rt'«iiHtii; 

ftcn^ c^m <2tGiit«r^ i <5t^tni *if^iri ^wm 

«RW »2rc^ TO I TO ^WDr?i 3ictfi ui?Ffe c^u c^ ^%ini *m 
»!TO ^t<ftll«l *lt^ 1 



^tc» *iU<m 1(11 
«ftf^?i 

»W»l itstl «itlB «lti»l I Cl 

■ itiScs i^ltcv, vtitu itil ’Ts^’® n I iti5•j^wcn it^^tciR 

vs ^%iR viil? nw *mitc*t 5tt^c#n:«f5i, 
llt’It^filt^ « Csitl, ^-Cinif Itll CntH ’ftC^ ’Tr'®tl C'SH'l ^ci \ 
it^ ’it^ ’®i*N*t itii—irit^r®: ’It®! itil «wtw it*^ ( 

) citi*! ^ci; iii5 -s iti 1 ^=® liis »t 1 ^ 

ic*a (iiTfaj® 111 ^iti ’ll ’ll®!! lufi?® ’i«(iti<^—’ll®!! *if®® '?<fiif% 1^ 
citii Infill ®titi ititcii—^iti^ I'Mc^ '■wli '9 ti®®* ^fiil 

'swtiis itf^ ^f%c«fRl5cir ’lasfeg till itfii I’fin c«n; ‘iii? 'Bj^ti «itf® ^ 
’llt’f—Clt^ 1*# ’1lt< ’11’’^! Itltif^T f^il itil i?!®* H ifi^® l^?11 
citfii^ ♦iitc^ *1%® 11® ®15^ ®til’itcii uiitciWit^ iicii ’ifi^fi® i^n 
«itcT I it^i ’ll®!! itc® ’tfil® 1^11 «icit«j;\i® ’tun ittsrt ^'scl 

iiiiti n I ’iti ®titi, niftii® ^rtij unti ^ci ® ® itu—’ll®!* 

f»r^^ <iiit f cBf ii»i Infill lUi I ’lUii It® cit^tii? "St®® 11 \ 

f% ^’itci ’iti iti, ® Ills itc® itcn (#t®i ) citi*! ^ci ® 

’ll®!! ’UMii ®tit fi*ti ®Ui fi|® ^fiiti ’3p^ i®i ^frtiti-* 

itfjt'®! 9 ittS—iicii i9il isrcitsR I 

(atmosphere) 

lt®U»!l C^5t «itl!f^ iRt^ I vsitin ^Itcir ^tci Clflc® ’tt^ iti i f^i 
®f5®ci ^iti cfei <11^ I «itiil 11^1 I’fi II11^ lt®ti 

11 n n? ®i5j^ ®tiu^ dJi *11^ I ’ji^fti ciiu^t 1® i® 
«iUi, it®tci <3ffi «rtiil inUT ’5® 11 ltf% i1^. it®fi^ ®titil 

Ijr n 5ici~it®Ui ’a< lUv I «iPW fV, itifl 1®®cie it®r»f i 

irl5i f®®i it®ti ffitc^i ^ui, ®tii iti*n ifh »w I iflsi 

^11 ®ltc»ltsi1 irf^R, eftRt It^Cl'l lt®tn 

51*1 fiw ^in ic^ n 11 '«iti®=» iFci tsii? ®t*i ’Rtiti ^iti ^iTi i«— 
<15^ '«rti®i <2lt^ 111 itc^® ^iti ’^ti®! lU? ««i?’ if®i 



I 'Sar^l «ltc^ J ^3 Bfl ^1 ’3t3« 

3#*lt5^ I ^t^cItC^Jl, 4 'SlftjCH^, T!*l ^tVfi 

«W ^9rt?i^ (^t^®i I ^1 ^1 ^ ’ifil’Rtw <iijartf^3l 

^8 i 

«3ti^ 3»rl c^li <2rclltBf^3 

VC3 I «rt^15ir3« ?t^t>i » 

*ttC3 5fl I 5l^*l 3SC3—^11^1 *113 I 

3r«ll T^% 3f^t^ i ^tf53 3P31 3f^3 !• 

( aprt:) 


f3^»t »r$t^3 CW»t 'S 3^^ 

(ni^t5?f^) 

3^3 c^f»f 'e 3^tC9T3 m^T 

«1^:»13 3^5lt3 ^C3J 31^ «U5i3 ^ 

^t»l*\f^3 3^r3C^ K^ I <213^3 '^^\^^ C3 3^^ ^^153 

^C«13 ^f33tf%, ( '®l<t<^ iSlf^l^l 'Sil ) ^?t3l ^^3 5lt3 *lC«f 

^i:3-^C33 3^i^1 ^^9 |v 8 9tC33 ^^t3l 31^^t3f33^ ; «fl3v 9tC33 ^33l3f3^«t3 

3t3«rtc^ oj^ mim c?c»r3 ^) f^m 

^t^l '«rt^3l C^f*l3tf| ( 9tw ci:*!3 ‘^1* <£|1C^3 3tC33 ?t|i>- 

^31^3 Si^ ) ^?t3l ^3 3fet3 ^C'S 'SJtC^ «1C33 ^^C»f8 9tC33 

^5t3l ^^13 31?^ ; til3*N 91C33 ^tC^3* 313311:3^ 

«i|^ 3|3C^3 3FtC»l3 3t*t (3^1 3l Cm^ ) ^<13 mim ff^3f*l 
«lt33l C3f33tfl I ‘4351 ‘5it33l '»lt3S 3t«(t33 33C33—3 Mi:33 

I 

3C3I C3C33 3r33tit 3l 3^tC9l3 3J33|5I C¥t5!&t^. ^ nf3f^ 

<4^3P1—il^C^fl^l 3&5lt3 ^C«!3 3^f33 J ‘43? ^?tCir3 3C3T 3i33t5! 3*^ 

• ♦ Mc 33 331531531 31 3f3 fW% 33'3I 3tW, W 5rt3t^C3 3l3t3 ^ 3^3— 

«33f r 





^ 8 ^ 


m% fw^n 'stfl c<rf^i ^ W99 ^ 

8 ?rr^i!w?i »it5t^ at^*i I 

d?c«tii 9rt^ s^fiiKi fii%i I «5f»i?it 'sil '9 

f^%l ^sul "Utc^ ^sri—?t:?iii ^ ^- 

C^5Rl Ht^l ‘V C^C’f ^tS^ll I fVi ^*i 

9^ 9 9rt^ ^iUf\n fsrf^?l1 ^ClJ-^CIRI ^511 

^1 f^fHl ^c*n cip*t 9 
^t?t?l, ^t5tc^ Tl«tt3pc^l 9 ‘»l’ ^t?l1 SPtC^l^ 
?ltn ’^t^l ^t^tCT ‘«1* ‘9 ‘3ir ^t?!l ‘^’ 9 ‘5^’ (StCWd^ 

>lf^^ «^t» 9 'Jll’-ti|^ 7m I 

ifl’is?, iSrtc^^ «$, ^1cdl 5’^1 «t«i 

5if^c^ cn, dtd 'dtcdt^l ^ ^trdl 9M?i '5'5'*f*i 

f5(f^?il dtd ^tcdt^ ^td=^l I 

'df?i9 c^, s’^N c«rc«fT! m^U ‘^i’ ctc^?i bf^i ^ ‘fe" «iiii 

«lti^ ; wd 
^l=fe...(<») 

?itc5i?j I ^tcdtw w sitc*f 

'7\* ; ^srsRTf? ?it*i 

^='dtld1 9^N 5W:«(I ^T^^ft^l+dtd 'dtcdtn '^V{ ; 

*1*^^ C<ff^tfl C^, lltc^n WM] 5’^M ^fm ‘^1’ 

'dti:’l ’IC?! 'i ^^•^ ^?pitC1I 

= -— 

I®*— 


‘5’ 




^t?>«l, '^31’ 9 ‘fe* »ff?sitc*l^ f^l^n ^Z^ I 

dtd ^tcdtfi stc^iu ( •7\\> ^^fkis) mw 

m ^^zi <mn^ 9 mzm 

i9^\} 

^ dtd ^tCdtU Tt»l*=<^ X Jil 

’'=|>‘ 57 :::^+^’<’'' 





- - ~»- 






+3rx»ii 


=2x<^*+ L +5fxnt 

4^ V* 





’srtwtCT ntc^ ^tc»i?i ’^i ‘»i’ <m 

ftow *itc*t?i c«H « (*'51* « ‘^1* m ) i ^=!t 

5*fei jjipft^ ^ora 5[tt*n ^1 ‘'®*-uju ijjtc’Ri ^tcn?i' "'Si* « ‘>il’-4^i 

iw; I iitai9 mnU 

bi^r+l^c^ 5it9wtl^^i 1 

»twi mU (‘fe’ ^1 ) ^att ^iCTU 

ntw ^%\ ^Vi ''5>* tw (-^x ^1) j «rr^ m c*rf^c^ «. 

X jji) ^tdsi 5^ X (5r X nl) 

^finitCl^ ; ?TC51 

^-.^x'*t+^ (^ijxsn) 

- > (^1+^x>rl).(^) 

^’^tu 5ic<o 

nti:*f^ art « w \ 

'«rN?i101 >nF5i ^tc9it55il 

^\% (Ji|'« 'eiU^lt^^ C^’l^ 'si^tR 

f^ttf I ^*fXv\ cfK^ tfl’in I c«ft'5t?i »i*soirt 

C^^l tW’V 31"»rc^ C^^rt'StC^ ^t5|^‘5?’«'<!’»Wf 

^’^1 I 51^C^ 

fiTW^l »a^*N ton w^t't'stw fn^ 5*iitc¥ '« 

nfc*l n^!il cnft^tn nntnn 

»i^ ; mi ^ *itwara ntoin cwrtn *fc^ '«!’ «‘n* •if^ 

OR? »ntoin arrtn nntiFcn ‘^’ ‘% «*!ri* ^fiifSRs i 

^fval ’^cam «lwt’t ^fnc^ t^cn i ni«ft^. ^it^itrt c^, ‘^’ '8 rt’ 

"^’'9'^* ntft orr^tn *jntntfn ?nn n»c*r w 5^ 

ton »i'?fnn •itnnrrt airt iFto ntoi ‘^itn . fkc^ ^fton w 









^ ^ ^ ^C«(I I f%l * 11 : 1 ^ ^ 

c^ wTf gt c^ CTC^li «^5t=^ 5rt^; ^pi’Rtt vtcn 

^twi ‘^.«’ttifw^ «tpw '««’«*tn' •ftw^i ^fmik «^*i ▼fws 
1 5|tc9! cw « vnwi »i^ TO ^Bit’nrt froM* •it^i'hw 


>i««^ (^1+ 

•i-«t1 

w-fi 







(^) 


^i.’IS^CTO ^tf% S[*^^ *^1 fsK^ 

’Tfe 451^ ^ S 5^< >I^^C*I^ ’it^f^ \hi 

^^^e^OltBR I 

^ c*r^ ?it?i c^, ntc^?! c«T»t ^ ‘^i’) «lTOTr?^ 

«tc?ni c*f»t ^t»i (*^V s ‘*11') ^ini t^f^l ^t^l 

7[r^ I 5irtc5iii 5rrc*f?i '^1’ W1 *»il'-««fl <5^? 

1 ^, 'sWs ^ I ^aju ^^t^^pl'« 

Ito ♦ft^ii ^ I '^1' ^fm fwc^ '^v ^v>, 'Jir fetc^ ^fm 

fro '^f-iil?| TO 'S ‘>l'-4^ >WC^ ^STTl <^X CTf«l1 c^ 


• 11 -^ (’I-^X^) > . 

('5-5JXH) ) 

^ '« V- ^ TOIf CW <11 ’'(t^ c*b ^tPRI ‘»I’ Wl *^'-«<Jl »lf^ 

•tool ‘ail’ 'J«r ‘^t’-<flll C^ ai^, «tr-«Rr 'air W »f 1 ^ ^t^ani 'ai> < 4 ^ t;®’- 
'fl^ 'eif^ Cai^ »Wi i ‘il^lK ^ =!? ^i|l ‘aj' « ^151 'ajl*'« »'®r •f\» ^ 

'■«r '»!’ « vrt^ V ^ ^ailh '•Itnf^ '^It^l *|T??—CTO ‘^-<aBI caift 

1S|fetwftc?r«t Ilcf *ifi^^ a^TOi^ owl 0 ?, ailt?i 

^ TO Ol-t^Vtcam •ffilartOll ^ W 1%1I 





^ cji c«rRr$ *tt?, ofc^^sWn^ 
nt’i c«r*( ^1 ctpt« vrw?i (?( 5|^ 

5?t>i9 c»r*t »if^ KtJM c»!“t ■'« ^izm cf^ 

(?f^ ^ ^c*a I 

»iwi •» 9 b* 5it ^ ar^*l <tti:^ I 

vfsm^ c«r»t ^ ^t*rc^ iptr®? OT « 

^ I C5!t^«^ «2t«M «2t>pr ^t%t-?i 

C5rtni«i-iif<it^^'’?3i qtw ; fw% oh 

>i^fn «2rf^’it»T^? <s\fim t^n ^it«w «2t»rtsi 

,^Vs Jit*fN*i n^z*\n 5^c^9 f%?iic*i <2f»K5i 

I ^ ^t^j, ^ s '^1' ^tln 

m*\\^ fk.^ ^z^ \ ^^z^ ^zm 

^<:ii f^f^a «i^^a 3^1 ’i?i"ncaa jiR^ ^tiRta ^fa^il «ltc^ i 
'eita^ c*r^ at^c^ c^, 'sitcsitc^ 

’^z^ |- <2tta <^la•^ ‘^’ 5?*’iTt^1 <2t1^ ^ 

^ ^ b' ata*i ^zn 

31-^1 "I 

'^^^'l+^xn I 


?=fl J 

^^zM^ or^i ^it^ii ‘flt* =^^1 ^ ^izn '9^ 9 fiitaai 

at9a1 w^, :alta m 9 w 

9titf5i(^9-a[’tr^-a»ia ^n\ ata i c9!tca«f-a^;aa^ 
fac»ta '«it^ta at^a 'aa? ^atca^ aMa*! a^al ec^i ;n i C5t^<rf^ cac^ia 

W ?iit(^f^9-a?aicaf af^i 5i^«i a^ai pf^ca; ca caJta9 ca^t 

ca ca^m9 ^•s^m ^z’^ atfec^cw, 'srajat^i^tc^ 

facae^ ^faai csitia«-^a(^tca'^ ca caft^9 ca^ta*^ fat%a ^^m can 9 a^twa 
sicaj aaa» wfn^ atataa ’^atarcn m a^f^^ *5^a i 

^ CTtcaar-^ %fnfa^ taart^aifn aaw^ 'sr^aata afea s— 

{^) ^^^ ^ caai at^ca ca. ca ^ a^a acai «ta c^an cacna aiaata 
*af«« niafa'®) 'naal waa vtwa aiaata (‘al* *^f«* 




* 

’rt?!, ^^tcw^i cwi s «'»i’) «ft'ftfi 

«(tt¥ I (Tl^TIf*!, V "?a( (?r'«H C^, ^IXM 

w c«rc»tTi cffm ^ti^nir t^’s^rtsi 

«t^ ^tDr?i c*r%^ *11? I c? ^ ?5^rrcT <ii^- 

«?:{C^?51 CJrC»t? '« 1 <« 1?1 1 ?fe| Cfff^^ 

'Si^l? g ^1 cwn ^^)?•^ f?fe m » if^cis bIi 

f?c»fc?? c«r»f ^ 51 * 1 ? c?»*iwc*i, ?*t«i?ic*i 

<s\w\^ Tr??i vitc?f I 

(^) c? si^ mm iu?*sfj^ 3^1? 

^ *if?f^, ^*1? *lf?f^'5 I 

^ *^31 C*f?1 ?ttc? ^1 - • ^1 = • 1 ^^?! ‘^’ « ^yi’ 

I 5 I ‘lf?f^^ 3?? ; lr^l*N ?p? yi?C^^ C«f’11 ?t? I ^r?fC^ 

C? ‘3J?5$1’ 5tc?, «I* 1 ? 

3^1 ^fm 9|^?11 Tn«IT 1 ^?C?i 35 ^ 

5tc? 1 

^* 1 C?? 4-!3pa| C?r^r^ ?f^C^ *lt?l ? 1 ?, CT^f? 

^f%v 2 lt?^ C?5l C?, CW*f '9 

Ciff^^ 3)?? t^fBSe? ?rt??t9 3|7R^ 

3^C^ ; f%3i ?Tt*1t?^ Cm^ *1«I ?r??1 ^r?l^ ?*tl5rj| 

*t’3l ?f??l 1 C?C»t? * 1 ^ 3)5^? **W ?f ??1 

^^c?, 3j c^^ jgh? I 1^ 

cq?t C3H s TPt^ ^t^l :^'S ^^513C^?1 I 

(«) ?tsi-3Srtt>Ri ^l3:*if^ c?5t ^1 ?r? *13J*lf?t^^'8i<t<^'>^’»=^ *lf?f^« 

>? ^ *4 ?j V ’sjcai ‘JT’ « %* ?<3riaR*i '»if's mi^ K^l c»}n ?1 

^?1 ?t? I C?, 3^1 

I cip*!^ ?1 ?*t9i^fi j ^9ft^ 

C?, 3)^ Jilt? C?t»m ?I?«{1^ 

vrw? ’iitc?^ I 

‘srtff^ t^nfPi? cw*r '9 0 »is? ^ i ^?t* 5 T 

’35’!? c?, 3)^ ?fjrt? 3 ^^—^?t?l ^ ?i c^ 

’i*M3 ^rt^tnra (3i 9 \ 

«rrc*tf^^^'Ntr«T? ^n <3i» 'sits*lf^ c^’t >i**W 1^3 3 N *liw c»ph« f^sji 



• 

▼tw f%!i l%a, c*r*t ^ Ti»f 'si*icti?i cw*! 's ?FK»ii »ri^ c»rtc«# 

M \ ^ f%ji c*H '8 'si'Wf ^fvs\ 3 ^ 

^irl «tttv <i«t 

▼Iwi ^ I <?l *l^F^ 39^1^ 4 kit ^1 

<2rt^f%^ f^nRwt fit^*t ^ 3 ^ 1 
^1 ’«rtwk^^ C3rc^5 <ii5 

’itc?i vrt—c*rk^«i-^ ^ 
wi Ji^ciM's ^tt»Ri »rt*intk^ ^ ift?i«j I?? 5i1— 

ijfwPB ^ 1^1 ^tflJ <mw^^ fkm I ^t^'S CT, »r[«fr^*p5t 

39^ C^Vi ;i5f*tJ ^til?lt^ '85t*tt^ ^tfe t^HSl 

•it^f^^. fsincsi? ^rtTkrk® t^cit 1 »ttc'it<k*ni 

•fnrNH; c¥5Rl c^)5l ’»fttis iri 

il»n{l 3i5l \ f^TT*^ ^tiS fsHR f^, ^ offH « 

9W«I a|^*i i5^3l I <«i^ 5|ipi «(f^^ f^tn 

▼fei c«r^ c\ ®k^ ^*9 '«mi f^9>i <^tfe «2ii95f^ 

’srr^kii ^t^!il ^«; 5c»i 1 ^tcfs 

^ ^F%! 'srw^ ?t5r ^ ^uttiR ^91 

^>nil orf^K %k9, '«cwn «’ftc»ni "mr^ 

^t9f»5iC9; C9^1 C93-N^ ^ 

«ftff^ ^ <sfel«r5 fsiwut^?! ^c«rt«R ^fi^i* 

irt5!'^^1—^RlttCR9 ’«5|k*f(^^'RtCf9 4Wt5l 
TO ^l»ni1 f^c^m 9^9 I 

^k*ff^^'«t^k*ni. <?f9 '^n %w;d 
n\^\ d^’m ’•rrsmt 0 ^^ «wi»?l 

"f CB^I CWf<l9 C9, «ltC*lPF^^ffN1qfl »I^»l 

^ iift9k9 I. 

<*W h-ntR '8 9rk^ TO f^n ^1 ,if99kn ^9tii ^Tw 



(<®^^) 7^^ ^ ^ 'stn *ft^^ ? 

i—‘^* ^tfl^ii ^f^m Mitsui mx ^ »ii3r‘^ 

(•mx c^itciiaj'^c^ ^^#5 ‘<^-tfl?i '5i»pittii) tat^W 
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•'5" 'si'tisitcT^ cf\z^i^ si’PcapH 

^*r^1 'Slt^^ltf^ I ^5! ®f3 <51^*1 T1»1 Tlt^C« 

^tc?, ^^-Nuatf ^ C>lC^C9 «2t1lf ^rt^ai I 

‘®*--il^ aqt fit?*! I fk^u cvi\ ^U C^, ^t«fh!*l 

C^Z^H *1C^ ‘<^’ tflt^I ^ Kfk^\ ^\ <«PR 

?lfw C^tC^C^ i.b-^so 5it^S ^9 

^iin\ c*r^ a 'e^tiieiti:^? c^c^i?i 

C^R51 sp-s *q{5?l1 c»t^^1 'SI^R 

1 

'SltR?! C^ff^Tltfe 'siolfl ?FtC51?f Rt*1^1fl?l RW C^R»I 

^C51F?I ^’tC?! fR^<J ; f^ C»rC»I?l m 

^tC^Rl '<^’ I (table) 

C*f^ CR, Rt*Jt?l*l *1^*111 CRC^I^ ^IC’P, Rl’I’Flfl 

«(?1 Rtt ??[ R«(R :glt?l CR»1^1 

'eitC^tCT^ CRC’I^I ^tft^tff Rl 3^^, '»1^: *r*t^K’l?l- 

m *lfilfR^ I T^% cm^ CRC^CQ 'i\r,iaf T{\p\ 

CR’I! 

^ I W^'SI WtUt «ltC9itC^^ ^M*tl '<^-il^ 














to, 

^ ^ 'srtus 

.(>•) 

5l«?11 ^ttc-5 ’ItC?! I 

<SWl TO C*fC»f?I ^I^sit5l= • 

= • i TO ^ ^’l»t f% ’lf^tC*t?l ? 

I »fc^ TO wns ^ ^1 = • 

■la n.'sm '«i< »rl = • ; ^mu *» ^?jmt?i 

” = * ( ‘+^^' )“^x* 

■^esl^ ( o-f-^X e ) =>^X« 

?rc^'s c*fc*m ^) ^£i^*n ^ ), 

*5a ’if^f^^ I nlp^t ^ -^FfiiTitf^ I 

TO, ^ c?itciw»-^aj <2rt^ TO t^?! 

m) C5itt?iaj-^fel t^t^t^c's w i 

(?rtcw »?caj?i cm ntRi c^, ^Uii{*\ c^tai »i^i 

c^’T^I cTO?i 

'®c^ <^TO «rtt5c5» f%^1 ^t^l ?%^ *ini1 ’^tn 1 

’vtirt nl?^ CT,'<^*='«i^ i5^?il tiftc^i 

^*lc^ '8 ‘^’ <2rc^JC^^ t£|^^ Htf^ 

(indeterminate quantity) ; mx ‘^’ '^* 

‘^1•^ *A *« 'srfiic^ 'siTO^^ 's^ti:^ ^1^1 ^ I 

«t^tn »ilcii \ ^ <iw^ 

^ ■Utt>Bi I «trnrsi!j TO «itTO (^ 

ui^ ^ «H^t ^ JplCK ■tTOl (Slm^ ^1 

ft^t^; TO<^ "(it^ ^ «itOTl <j«(^ ^fim ^ c»rf^i 

5it-»rt«i, 5it-^ C’TO?! ^TOl ’It^W ; UJ^TO •irt^ 




I ^^rt, ni^m cm,% nm <> 

^<5d ^fiic^ j ^t^"lTtnni ^rtt*rf^^ (?i«i v-<jni 
^«il^ ^ w^w\ ^n '«t^—‘»l’ s ^«w 

^C5l—^51 ^ ^JTl <i}’F^ Tit, «ii^^ c^i^ 

«ltrw5l1l ^Tll!1 *l*s«111 W’SR^ :^t!l *1^ICWC«t?l mV 

«»ii» I ^tus c»r<tl Q[, «ii*?it*t 

Jf= • ^^?]t« ^-P Tits ’Itc?!; "ITtCTRI ^ ’«lt^ 

>TO *fc^ 

fm\^ <itcit c^i, c*fc»t^ f%ji f%!i -^ct »iTtcsni 5 * 9 ; 

c^t^i 'V 

Tti, cq?^ <iiTR f%, >Rt5i <HTt^ 

’ittn Jd I 

m i *fTt^ iR*^l ’^Titc’^ <ii^t ^c^i ^ (?itT® «itc’t**li:?i ’^r® cwR^i' 1 
^t^t-titc^ ^tc’if’F^ c^zm ^v»\ ’m ^r® ^ ^tt^sn 

^Z^l ^«tt5l 9 CWC*tlt ^W9t5l ^® ? 

1 ‘ii^^t^Ti ^1 = •; ’ll = ^ c’lc^'®; <^1T^ •—=i 

c^ 51 ^^ltc?|, i ’If^f^ ^9111 i % 7 {\ ^ ^Jltc?| 

’i=^(>c’icT^+|r X. ) 

“I cf[zw^ ^1 c’ln^ 
mx ® = i( • +i-^ X > (MW^ ) 

(3fM [ ^ = cf\c^v^ m i:aFt«9 *if^t^ ] 

= T]t^5{ 

9 

^^*1 ctf«ii ’it^ a ’^it’t c^ ^T^srhi c*r^ 
fN vtc9Ri ^I’ltitTi ^1%'® ®tc9 m tc(r^ ^«rt;i^>ti:’r f%t 
^ c®tc9i i£i^i nv^ c«Tt*W 

«tt^fw ’itaitc^^ cs\m I f%ii mh or^it 

«it^ ’to c\ <?i «^^Tri cBii^n ’iw ’ic'® cifc»ni Kf?9trti, ^itnw 
^ti:^ ^fto ^5 ift'lhi ^ I 

»sw I ^tt’Ri ^ CT »i^9^tcT ^ ’^f*Rii to 
•’W^ ’F^ ? * 

I »r^5m '<ij^ ^ TO ( 



'Kn m\ ^^511 ^’i>t?i ^«ij) 

3iR»rt^ i 5(w. »irtC5ra 19 

I ‘>if = ^^^1 *^\*!= • fiWs 'XI* <2W I 

C9itciwii3^ mm ^ 

»l=<^ X« 

'siflft^ ^tC5l^ ^K"®, ^519^^ ^TC5ll ^ ^“^hl *'^* '^ 1 , 

^m\ I n]^ ^f%c^, ^’FC*! utc^?i ^itai 

’«15!»I1I I Him "ITtt^5 flc?l 

ef^’SC^ I C^, ^f %8 *\]\U{H '9*1 

‘c«l* I 

wrtt*if5F^ cHcm e2ic9JCT h9\ih ^»iniiii mim siwi 

(-^-i) wi ( ^"“ 5 ) C9ri ®f»ic^cf I ^ c^5i^ 

'Bitt^itc^ii mm f 'sl•^*t m (=f m) 

(^»-f) ^U 8 l^fiiij «ri 6 %^c^ I 

c^lii mm ^^('^='81^x1 ^^C5i) 0c®ic^ ^%5(, ^f% 

; ‘^ 1 ’^ c^’ifel i?f ^^?ii c’fcxi (*>’ = > ) (src^jc^? 

'SPIC^? ^C'® 5f^C'$C5 'Sl?^^® kk’CH l * 3 ^ 

I »«i«ttc5i c»f^i cm (?i, <sk 
c^\m its^i I 

<£W I mirn (^cm ^*Ki *titc^?i Xitel ^ xit^ nfnfk^ Himn xitci t® 

^?i I br<T fmm TOixif^^p ^h h^h xjc*ij ^ f^^iti«t thi i 

699 (^H Hmm CW%® CT, ^t?i rntC^H *lf^® 

«fie®^ c^tst^itxi m^ Tmi\ ^9 i t*]^ fmm xiw ’-trlxi 

:> xjt^ *ifiifxr® ^fie®e^; utexin xie® 5 *^ »m*itxiR ^; ^tex« ^fic® 

? 'Sl^ft^ ®t* > xit^ XI *= • ‘®’ -9® <2W I 

v9r ie®^ xi^^n*! tii^ ntfi^ xK«a m% f^-^-t ^ffle®ei; 







^=> ^ ^1^*1 

^c^i ^ftcsni dec^HJ i I ^»rt^?ic«fii« 

^t[ I 

c^^l '5itc5itt^?i cAm I- 'siH m C'^’ *\M'H's ^i) 

^Pi #IC^ C^, :>0 4^ 5lgf I 

mU ^^C5! (‘^’=) -m bKi 13 *\T^fm i 

»iitc?iii c^?F^ ^if? »tftc5R c^it^fFtn ^ c^5l »r^a 

iip[ c^ fl’F ^?i-*rf^*if^ ^ '«itc*if^ 

) fVf^^ CB’^l , 'flu's ^ c^ic^l?! mU 

’itf^'5, “titc^i^ ^P\U 

5^ fwc^ sitat <il^t ^1 'fl^*! %T <11 5%=3 C?tt9i^ ^^1%^ 'eitf^l^l 

2^^C-5 ^^^1 ^mv>> « ^t^l, 

‘J1?15l C?!’!!* <2t^f% ^<*11^ "Sif 'Sl^' C^^?! «l*tt^^ 

f%^ii f«f?(l i <^Vs ms\z^ ig^-f^^ic’t’F ^zw^ ?i<fjt»f1 

'SlMPFirl I 

<m I m c^ff^c^ ’tt^ V %\j:^ ^ 

a|^•^ 'Brtcsit^ ?ffl ^ C’lr^'® 31^ c#t1 ftn—'1* 

^<if^® ^^511 « ’Wc’Ri ^tc*lf^ c^’t # 'sitt^rh:^ z^z^m f 

iit^i ’iw (?r*l ■« Ttcsiii ’vto ? 

I ^ = ^ (?n:m ^1 = 5|flf capti <iiT> |-=f ^«R1 '^=i j ‘»i* « 

ofr%^ I 
^ ^*s ^ai 'srepitcn 

»T = | (^ ^I’FCapM) 


=f (^ cf\z-^^ +-^x 


gi^capH ) 


-I (^ <?[ZW^ +|x ^ (TIC^ ) 
= i ( ^+1-) <»fc^ = « <?[Z^'^ 



m C3is|»t+f^x ^ ) 

» € ( (3Pt*t + |- WOPW ) 

“i (^+f) caFH*'® capN 

c^, «ltC5it^ swtapM *tti ^1 

Ut^l a, ^ ^ C3PT^ WX., 

91^ C3FH ?ltvl *rt^ I Cip(l C^, ^«t '»lf^ 

bf^i ;g«t^ 3lr^ »ltf^t9i« ^VH 

«lti:^ i c»f^ ^tif, ‘^* ’if? •'S’ fsa ^f«"f 

m\Tn '«ifc5irc’F?i c?^ ?liii ?15^ 1 ^?»ii t?tc^ '«i1«5t<fi? 

r???i f%|| 5itt. c^5i ^i1 '5itC5i1c^? c?c’l?i c^m-^ai ‘Stf^^^ I 

I nt? ^?i f^’P '?' c^c’l if3?l 5f9i?U51 (^51? 

f%'5?l >^Tt*l f^’F t^ t?^ I “dtc?? C?9| 

*nr ’ItC’l ^?1 ’P^ ? 

I ?f:5i ’P?it ’it’^ mt? c?R 9|, ‘5* ?h?i 

mil’ll ?C*(I 

C?C»(? ?J?*(t5l ( *5’ S ?W ^<1? ) ‘^l* ’IC’II ^tC9|? 

?i?«(t5i‘nlMRif?i5 »irl? ‘*tl'=§i ^ *iz'^y ?tc*t 

’ll 

?^51i 51'^? C?^ 9 ’Ptc^? ?T^«(til ?!? *'«’ s ‘^l’ ?? fl^s 

'*1* fwp ?t5l f^i:^-t nt^l C^l <1 = ~l <ll’l5l 1 r?^ll 

’l 

-fiWJi^l ?t?ri 


5_ 

»1 


'®1+ ?.xjn 
Jf1+ l^X^I 


51 

>11 


+? 


n|r«" 


’ll 


(i}?j' =~^;i *n* « ^ '*n» 




ni+? 


^+~ x»(1 


•(>>) 


«il^ *11991 9tll I m\ *tf??tc*t m *IJt? 

>^1 ^itC’P ; ^ ^15 '«l9J»ltC9 ?f»IC? C?, «t? §^^9F ‘♦n’ CSIC^l 

cirf^ci<ii?t fi^ *9’c^c? ||5c^ <?f^^fl; 




*tfili^15 

(?H « Tri»ni «ni*n 

*i’='^1+^.0^) 

<a^ >mifel I »IC^ ^^51^ 

(3f«t1 ?|t?l asic^S f^fetu C^«l ('*tt+?l) ^*\w\ 

^51 «ltc^, (~ X ’ll ) 13 / m\ ?(= . 

'flt ^tflfel 1^ 31t^3 ’?W53 

»it9r I (Irxii ) 3tfi^ J|^5( ^m\ii «p«i «, v^;^•^ 

>i^^?ici3 «tc5ni ^ci?j ‘*11* ^rii?i c^ ’if^3jtc*i ^tr^Til ^iN ?itt5i?i 'Him •*\* 3tr*ifet 
^tc'? ’8ici^l T^^\^<^ I 

«lt39 cif<l1 C^l, 5itcl f6911?t?l (11) ^tf^'5 Cl’^^ 

^tcitt’^‘11 c^i?i (i^r?t!i m'R ^tf^iii 

ci^fej '5irci'h:^3 c^ci?! ^ ; ^t3«i 

1 — ■ . = ■■'■' . . ■ —^ 

^+ It >‘'* ^+1 

lijciscai ^tci9 '«’ 

c^ 3^^^ H ^«N *«’ ‘ii c^t^i ^if^ap^i 

I 

c*r^l C11 CT, c^t5^9 l«rtcl3 c^i ^fw <ii^ ^ci ^tciU^^i 
^ iti:3 cq lf^5iti*i3 (M ’i^la 

C^Cl3 1»rt5l% I 4*3f1 ^1 

CT ^ *l^^'9*lfel It 91/1 C^Cl^ 

^1 ^nc3^ t^f% <2rf^^® I 

'8it39. C*f11 C^ «i1C’53 ^tClf^^ «1( ^ ) ■5itC»ltC^3 «C13 
irttai ^ti^ f^ait^g^ia «tTH itc^ 

’l-(•l1+^) (»+ lix*!! )“^ 

-('rt+’i)(5-,|ixni ) 




= Is 

= ’ll + ^ ^ X = '^tTl ] 

*1 = *11 +^ ( ^ ^.(^«) 

*{t?i *sm^^ I 

•iW I m ^3rt?i ‘^’ c^c^l ^^11 

^ %1 <*|^fel ^ fm^t 5l5?l1 I ?ltc^l^ 

^’1'^, si^^l "tltc^i? CT, ;ifhl nc*? 

c^c’t <it^«it^ I c^5|^j ^fw irTc^^ ‘*1’ ‘^)T^ 

"iJtc^ni «itJ:*( ‘*11’ *ffiif^'3 ^n, '*fl’-4?i ? 

I tiicTO '*!’ s ‘*11’ c^ cq *l^"*lc?i?i 51^t=1 

5it^ I '5ilc9rlw?i c^c^?i :gfel c^c^i?i--^t^1i:^ 

'^it^lTII ‘®’ f=K^*t I *lfl^f?i ^zs\ c<f<l 

’sit^ c^, ^ *IWR<?i fsm f?^l 'srtwt^ #ii T^ c^^t 'si51ji!i ^^nl 

*tf^t*i ^t?( I 

>r*lc^ ^c»it^ «»ifel (^1 ‘*tf) «i?:*|9fi cf# ^•*\z4 

^irf^ c^’is (^1 ‘*1’) ‘^5’ «ic*t^i cftfe f^i *tr?Rtc*i^ I 

C«l, *lf^?rtc*lia ^FC^Rl Jlf^^ »lltW5l *ltl^ti:*l^ 

^zm PI w c^^i Ji-*n:^s ;g^t?i *ir^srrc*(ii II^ 

c>i^ 51^^^ ^^t5i I ^^^^^ ‘^* ^ (‘it?i c^’l ^ ^tPi^ *titw^ 

C<^’t) tSl^Pl '*(’ « ‘*ti*-»illl io ^tl5w I 

^ ^TfH ’icta »iw« 1ii‘^?itOTf*fi ceitu W iwl 5111:^^ 

*lft’Fl ^CflSI I *ttl^1 01^1 P|9l, ‘*l’ >3 '*11’ ^ ^Z*lll ^tt*lf^^^t^tcw?t 

i'O -R’s ^tc^. *t?lt«^1 51t =^#1 511 I ‘5i<l<^ ’J^ltssi Clf*l « 

kiln’ll ‘sraj»ilc^ C5i?i^1 (*1) 

*ic*f^^^W ^x^*rf^?rtPi tt'?tii I 

'3^51 ^ti:*if^^«'Wir ^ii5it?i ^Ptfe^ 1m ; ?rsiit^ c*m « ^tPRi «t5f^ 

«mi«ii ^<reprli:?i '8PTt5i«i???i ^rt’«ui tn^ i 

csFzm ^ (?i ^it^Jl f^ffP151 <«feii*i I 'sitPit^ 

«ltc^ I *5^® c*n?^ ^ «iw ^ 




cq ^tc*rt¥^5w tw vw»i- 

c^^rt% 5hJi?i ^rtw «ii^ l^f^ <i^c*ni ♦nrrt<a 

^rfk^ r «itc«rt^-^ ^ «rtc¥ t 

* «rtf ’iT^l, arc^T^ ^ l^n « 5 ^ 

^ c*rc»r ^iwti:^ii c^’i^i w^m.'^n '«psi^ 

ffff, ^ «[WJ^»l ^itf^^l 

^tr^it^nl* I capt^^iii fiiwtwK'® «lf%il »it« 

^rwl%i; C3rt5pi c^, c'^i’t 

f[i^ yjcBr—^ w’l ^i**^ 

«itc^t^?if^?f c^’i^ \ <ift^ii 

^r^r 51^^ ^vsf (‘^’ c^c’l) i|t5c^ ‘*1* « ^c«(i ?i? 

c^’itfl c^t’i uf%?i c^?i I 

( ^4^ ^ V 

>—— j ^U"l *tHlt^-3 

c^C9(—^r^?it^ ^ ^1 >'«> 51^ w 

^^=01 I 

'si^fwr.’^, 'sitc<ijip^t’itJ:»r?i f>i^t^ ^?f»itc^ ^ ^Jt^rl 

-siwi ^11 ^f»r c*pt 'S ^Tcnn >(c«fj ontoi^i 

"^cai^j ^ ^i*tr^ 

^tai -^^1 »i»rr5^t^9l« 

f 15^11 w>\ f^5»i, «tcnt«R 5(11 ^ fjiit^ 'Buprtn ^ 

^tc®it^ ?fi»ra *lf^tc*t?i (‘’ll* 

('5|il ^Mz4 ) f^l «ltl»! 5(1 I 

^i5iit%^5r^ 58rtc*it^ c5i^«—< 31 :^ ^tc^ra 

tk^ra c^t^ 5 (^—^ ^ ’its^il '«itt5(h^i(^ 5rc^, 

^«115(1 «rtOTtcvK Kvi^ c*r«^l *11?:^ 

«ic*i’TlF® c«r«^n *itw I ’ifl^t^ ^fei ’^c’llw^^- 

^n^rn c^9|->i?wt^5( mim Wrai ^ ^m-\K ^ *ift^t^ ’iniwrt^ 

tfl^ti f^fHI ^tc*tf^v5t^*nr 51^1^1 ^cn mw w 

«ilT*!"i =ffwtc^« at5( ^fnui \ nam) 



'sitf^^l ^itwt>i 51^ 'sii^stfisf;^^ 1 ^ c^ 

^ >jt«(5it^ ^ »lt«(5^tH f^f% ?lt^ <lt?1, '*t?l1 C^ ^'5 5|f^5pni 



?Nf% ^^y\\ ^b’«»1 ‘^ItC^.C^t^ltC'Q I *?t5 C^5l1l 5R:<JI 

>1^ I Sklodowski ^l9\^ ^?t?»l <ii^ t^lW? 

^ %5|^1 ^95 <2f«lt5^ ® 

ciTOTO^ I 

^ ^c?i^ I f^f5[ 

'I »RflN ; «i1^<£rf^^?i c^tcsn ;i11 ®t»i 







c^\ «itf^c9i %l ^t|f^ ¥111^ ^1 «Kirt«?i 

f^fcs I c*it^ ^ I »i*K?r mz^ «f» 

«itfVr3^i I 

fint»rl ^tfl c^ I <s^U 

'sit^ ^tc^ ^tcw ^fnsl «2i^f%ft»tc5iii 2r^*t i ’iti- 

<it^, c*it^->it^?. 5ar-?<fr ^ « c^ c^ ^’t3?tc>Ri 

c5c^s ^tc5. ’9f^'s; ‘SJ 

>1^1 'SitCII ^ I 

c*r*f cqc?! c^! ^t>itw?i cfc^i^ii 

^1-f^f^t^ C^tC^I f T-C'ST'® ^ ’tU ! 

T(9|t?ftC9i csittr.^ c*f*!l iTf%^i1 ^*t »i^^tf} W^ I c’11^1'® 

f|5i 51^ ^*11^51 c*fi; ^"f 5i«^tfl 1EC9Rf fH’Tl ^=^1(11«»i 

c*f-tt^c^t«( ^ c*r*tWfr%?j i 

f|5i <j[r»i»f « 51'® I il^^c5f?t ^»i?i c’llci’^ftf’if^ ^zm 

f^9|il »icTO ^'?5i ^?ii, f-fspt^fi 

^ ^tsf I 

*1^31^ *tf^ ^«5i m, 

f^i^tcn?! ?(C5it9i ^mz'^ I cwc^iii w 

45i:i ^t?i ^tc^i ?i^5^ 5 r ^?(i nm \ ^tft 

^51^ ^isjqi c^t*f ^t?i ^r^*i ^f'D^i^tc’it*^ '51^1^ ^ I 
ctfc»f?i «% »itc^, <ttc*r'?i i 

5(si^ n^z^ ^5itft c5ifi w 

I m «lt!^C3!€ 

“Off! 'siW^i, 5it«Rl «n5it?!” I <i*rt<f^wrc5i '« «i^i1c3i 

%i I ^ft«*i't9it?i mx ^t^tcis 5ic5^?i nf'rt- 

Tt’i fl^i ^I^CRU (ii¥5ita( ^t5i5i1 I 

51^^ ^^zK\ -wi ^5! f r%'® I ti?! 

^ f^alt^l %15 ’Ttf^s! 'St’l I ;— 

oii^T »i5i^i ^tt5?ii 'sisf^^risiFR ^css i 

C5itt ^c?j fitt^ii ^c?itc^? c5K^*rn ^t«r 

c*ifhi «itajic»ni w 5!’|iic«rj^i i fv\ cft^ i 



^ I wt^H %% c<i»rt-^'« 

c^ 1^ ^ti5c^ i »i«r c^ 

'<fl ?H arRi cfc^cvR ^■Nr 

^<11 : ^«ttR C5iil c*r*lc<2tc5i 55 ^ c^it^fw liRtu 

1 ^I’si^tfl »R^wtfN ntf^ 

fl’l C5}t| It gS^Tt^f^T TtC«f 

f^ftf^5i, 7\^m^ i 

’ITJtTt:^ ^iftn ’IW! T*i[ ^^15 ^C51 c^ %SfU f^t^- 

Tf^^-hi I *1^ «T^ii5i«2f*ii% *5[ittt5r8i®tc^ f^Ti 

Ti^c« I lil^ <T6t'®Jt>l WR^l 

tfrjfr fsrtw I 

5t^ ^^»Rl *1C?I csift TrtT«(t^ frf^lll I 

<flTt5 *lftTt^tC^ <2tc^»f «t(^ ^«ltll 

Ttl^nrl Tt^c^ I 

C^t^-C*r«ll^( ^T ; ^?l 

^'»P!J ^^!5|CT wt^i « 6tf?a[I-^f^ T®! Tf^ltl CSt®!! I 

*1^ ^kz^^ 1 »ltliT (?lN 

"8 I^Tlwr^cT 315 Tt^^l cs\m I ^t^tn ^ *lt?J*t1 ff®I 

c»l, Ttil5 \®!—Wt5{'« 5fiia(^C51?l ^\^^ I T’Tl *You 

cannot hope to build a better world without improving the individual” 

^5 ^rl 5ftf« ^n I ’lut^Ji 

«f« CJffl TO W Tf^Hl «f5tC55l *1Jtf^^ ^^fSi^CS 

Ttf^TII ?[^C®R I tSTlS ^^|5l®ll ^t?N ^t®ltc^ 'ilTfS 

o^lt? (garret) ^1 I *lt5t5 

fr <iJ^ TjtSr, 

I %5 tij^ CTtklRl «f®l Sff^lil 

Tt^tcT (Rfta <jiT c^ l^tTfcT c^t?tT*tf^ 

n^JtK 'SC^ T«lf^ ^5 CTt^ €®1W^ 



4 

(stove) fj\^ ^tfif^ll ^C5 ’Sllt^ «f9 

al^s^ ; 'Sts 

<il¥t>1 Oftfe spirit lamp-cil f^C«r^ ^'^f^r*l»<^ M'S I <it*R 

5^8 >{C«(7 M ^tf^ « <rt^ 

«rtf^c^^ 1 

^«itPf <ii^ Ji^S||9i1 'mp\ ^'9 M I wr^jftiRi 

^^«ft?l ^t5tll ^»rf^ C3F»t WJH Tt^ *1tll ? fWtsR-CJf^’Sl 

cslit c^it’tist^ « «i^*iti:3r?j M'*\ ? 

'smv^ f^fil Sorbonne-aq^ fWt^'St^C^^ lt<lt 

i>«tt^t^ fN'tt’lini *111^1 I fs’ac’ltl^s 

I tij^ Pierre 

Curie"?! 3^^ I ^'5C?(?! <2f^1? 

TtU ; ?f^ST C<2tC^ 3?^ I 

^ I Pierre Curie Paris School4^ i £|^5 

'«!«(lt*lT 1 ^515 ^•^»lt^ 

^tl5?I1 c^tsf^t?! I ^?IT?I*ttiI'« ^t»lt^ 15^ 

<ii<!; iqji^ ?ft®r ^tf^?it« 'll^t^l 

f=!C^?l ^«at’1^^«rft Certificate-'«lil'*Pt?l I 

?l«llTt!:3| t^fsi 4 ’ifl’FtC^^ 15^ I 3StytC*nR '2t«t4 ^35t5l 

ep^^rt^ I Irene l ’ll! ^C?i^ '®ltc?l1 

I 'St’tlSRSl ^r5t<ff f^sl 4^ W?l “^ai '9 "srtfjITIl 

’Tt^ I ^ 'Sts 51^^915! I ’RHt’l 

^tCS '51 c;^S' 51 'SIS^S ^t^?l1 fS95t^-'«lt^»lt53fltS CS% t^CS ’IttSC?!^ \ 

«r5:«is csfsst^ ^ttsvfcss ^fsst»i i 

4^ »I^S c?=!fs CS^CS^L ( Henri Becquerel ) Uranium-Salt ( 

3^^ *ttl^l ^fscsf|c5|51 I 4^ igSJ^tS 4^^ 4S«fel Photographic plate4 
Stf^Sl ^tc^rl ^t’t^ etssi fwsl C*rf^C^51. '«itt5lt^->ltCStC’l plate4 ‘fl 

CSRaiS '3t3?t^ 3?^?ltC5 ! st^ 'BIS’IS fsfHrS ^ 4St Slt^tsfel 4^5 

’?!1istcs ♦ifl’fl I lit *tcs .^CS51 CS, C’*strss1?(- 

(Thorium) SI!-!? ^gSJS ^Sf’l f^1 <2t^t"t ’^PtS I tf^ 

« c«ttf^ll—^8l ^t< ^c«Ri ♦ist’Pl s»fscs 



^n5{ I tff^«nf^I ( minerals ) nfl^l 

ClfCtl^. C<«ltfil^t>^-^i:^f^^iTSWI t^*l 5fl ^^<8 

f^C*r«l ( activity ) «2r^t»f ’TW I fs^ 'mtn 55 ?^ 

<<t5^ WtJi *tt*l I f^c«ni C«1t^I1l^H ( Poland-<i}?| ) ^Pi 

C*ftC5rfj7iut5(^( Polonium ) I ’IC^H <i^ 

c*rtc»rrf5i^t^^ ^r^t?ii ^it^i 1 

( Radium ) l 

( Compound State ) ^ 

«ttf^r5 <itf^5i5i m; ^5tc?F ^1 

cell I T^% *ff^;s hiess\fs{zm 

♦fC«F <il^t«f ^^»llC)—®1 Cf\ fl^i 'BI^SIJ 

’rR?! mU "St^l 5lt^ f^WS «(tc^ ? «4^?(t’!l 

^ 5ii! ttn I 

(Ore ) Jl’sStf 

Pm a([mP{, celt^ 

^iPm^ 1 

Physics-SchooI-c£i?j <i)^ ^ItniCiI?l '*11551 

^p\ I ^fC5i1 ^t'S i—^tc® #i1 «fC^ I 

i %c® »i^cla ^itata^r^ ft^f^a ®c@i 

»rfa9 wt5i*i^t5i caf5a1^ m 5j^*i a^ca i Bethelham-:iia 

®W 'sit^tac^ c*ifl*ii**f;i f^a ajaiat^ 'SKsitfaf^f a^^il a^c® ^iifa^ »l®P#ta 
calt-^® caf^atwa m a^ a^a 'srcaitf^^ m \ 

facaa ^a taa, a^tc^a <la wtacatfa^l '»ifaal**iat^tca atH atfa 

a(^ caf5at5^ (radium-ore) C"tiaa, at#a « a^^a Btat^cia \ <^atta^ 
^tata "^la^-aitcM ( Spirit lampsj) ^’Pf^ atata ^atal a^f^ 

Ka ataa’pa ^faai atf^®' cafsat^ af^a atl'>fta 

art*!®, it radium-oresiia cataca faa®* I 

§iia'lt a^ta ^e^^ataata ^f®^ '•if® '^pja^ i—a^ta ^tc® aaiii #tatc^ 
^m ^auaa ^aa afa® *\i% atf^c® at® >a^fei cataaa* taai, ^ta ca 

aai^l f|a #rata cacaa^ aata aai i 

5Ta aaaaait^ 'ajprai afaecaa ^ca ^tatal < 2 mta a^fac® aa< €a» 



«lff% 

ft 

Cf7{ f3t»51I^-r^C5l^ 

<3?:^ ^ «PitR^ fI ^ttai?! f^wwii * j’ttn mT^ 

^rftcini ff9i I 

f%fnwt CflfJtl^irtsi *‘Silhouette'’-cii?i sr$ I Ctlfsflt*!- 

'8rrtt?l 'e ( Test Tube ) '«?n ’ift- 

ntwi t 

Nobei-prize ) •itfe^ i 

^1^, t^i »it*(^t?i I 0p(i 

^tfnm W"«lf^ll *953 

3l 1{4^, 3t i ^15^3WH C^9 

*11c^tllt5l ^u»t ^V\^ 31*^1 ^1<^?lt^c®'8 '8Jtfii5| I 

3?^r*fwt®i?i'8 I cwi-fwn ^im s fw3i?i 

rJl^Hr«t9 ’Sitfn?! -eiJl's^I 1 'S I 

( cexit^ ) 9!f5 ; mi *51151^-^11 C»l’lt^t^ 

I 

®9I \ 

c?if«5ti33 «t«n *sit^5t5it? m 

^f?C® *ltf5i:9i:f ^1 I *lItr?IW3 llt^tn 3® 

Lorry 51*11 *lf^^1 ^^S|l3 ®Jt5l I ^U}m *51^1C51 

*ff^ I 

«l*^*l#^3 Cn ^^tC® f% *(1ffl 9ltr«|5i ®151 3^C«f^ I Tl^, *if5?, 
3^, !<l^t9tc?l 33 f^3«R ft3tC3l C3 ®t3l 

3t3t3*l ^t3 t^«C*t ? f5Wt3 ®lt33tr33^1 3t33l 3^C® 

0W3 ^ \ f3Wt5rtWt53l 5f3C®^ »rtf^ I tt3t3 33^ 33fiC^ ^^®13 ^f33l 
f3Wtt3ni (7l3t3, ^33®t3 ^91-5^3 3t333t3C3 33*f3 ^f3533 I 
3«l3Jli *«lt3^ 3t*rt31^1^ Military Hospital C3f®5lt3C^ t5f9V!l 
31tniI3 3131^3 313^ 3^133 1 3t3l f5r^<^3lC^?!r ^3, 3l^tt® 

C3f^3 33^ 3?3® 1^3. ®W3S 3if33t3 99 C3®^aF[ (Red cross) 3f3f®3 3WC31 
’ttflC3tC3 C3f®3t’( 333317:1(3 313^1 3«f3C33 I ’ttfiC® C3f$3t^ ^3*ll3W3 3J391 



•* 

-- * ♦ 

*ffW!*Rl ¥H»t'o»i I 

^ C^r 4ti5 Radiumii?| c^lc^l 'ait^ttV^I Radium emanation 

1 rJWttfn^ radium St^ifl 

(demand) cm \ f^«f ^C5H=i »I^ 

ST?ii ^»2ftf^ ^^?i1 ^t«f ^w\, 

^ %ft5{ »lt^ ‘idealist'—I 

'sitar caFt?»ir^ i <si^^?} 

^ <SWcif«i I «2f^!rr?r c?if^iit5( Sri's 

si^ t\9m <2t5r<> I ^i^jri*rtfl-\fi<2rc*rtfi}s 

C^C1>^^ ( patent ) 5i«^ ^1 vfl | 

*(f^Tl1 C^r^’ltS ^?l«: radium S!ts St®1 

fw^1 c*f^i I f—f^^lrsi'a c>i^H bis i 

«it^ ‘«il5itc*r^i 0(1*1 c^ yitc’i!) ^ f^i:^?i »i«i^ c^lcsil ^il^n 

St^l f^l’^fl ^’1^t?ltl«f 511 r^lCBI?! S ’JjUC’lWlW^ 

c’llsnts^sc^ ^5t^i1 c^, ^Mtsl«itfwcs «f^li:sin 

srt’lc^ cai^^ ^511 

si^tc-si, ^t^tcif?! ^^t^ f5ic^?i Sits 5!9|s ^itaj i - 

^*rl5r '®i5«it^ii ?is I fsf^ ^csR— 

Humanity surely needs practical men who make the best of their 
work for the sake of their own interests ; but it also needs dreamers 
for whom the unselfish following of a purpose is so imperative that 
it becomes impossible for them to devote much attention , to their 
material benefit'* ^^*tl *^1^51 CSfl^'S 

f ^t5il ^ f^cBf^ '5(«(^r<i<ft^ Bf3 m sitsrtc^ 

<£mn *iiii>tiit51ifilt5i H5itfeflif csitc^« ^tci—^Urm 

W fk'« ^tB? «% «. f^lCBf^ ’lWf^*ltH feF 

^ 511 r 



<a^ fSwt^ f^wt5i=Tt*(5^t^ ^tfI 

“w c«ff^ «it9? c^rfi?*'—^I’lT ’« ^ I 

«flt5RS— 

11” I 


^tc^sii t^l ^ C^ f^t5l*c*ft^ 

^Z'^ f*f5{ ^U tsj C^FtS^ dtBf ’It'S^ll I 

* • • ‘ * 

«ftf^c^ *tt^1 *it^i I cnk *ic^ ^$.t« ^t5^1 

«, wm ^?rl ’if^’atf^ r 

* • * « 

c^itfK c^Nt^f '«ilcf=i «rtl^^ ’tt?it? *f<i c^*tcff ^tc9t 

’5i^75P5tsi^tflcirii I ^ •^nn\ ^U c\ wtfl?! 

»lt^ '« ^f5 C*ff^C35 I 

«rapi^t^tlhl ci{i^^z^ c*rf^ i ^c»tw ^«c»n ^ 

«i?Pi^t^^tfl f^‘5tr^t5R;?i?j 

»i*^it*r’ia»C5ifl 9iJtc’l1, tfliliit^t^ t^s^ 'fiFff^n c^'N^ c^t^ 

’itsui ^ ^ 1 

« • , • • 

snj'sni wsiig f^^-fhi 05^ 35t?itc5n ‘‘^^iit”^ c^tw f^^rs 

f^1 cltspsil TNI ^Zim I ^t^tC’F 
♦tt-siil 1^nto5f «4iT3;®t»K^i?j 4^s c^ c^t«f I c5W-^!^tii oi^- 

iR*f «i)^ 5?c^; I ivj»i 



^•^'9 I 

«iJ^t5R I f^l5i-1%tfltif1l 

>n:«a «2jf^&t5 ^r fi^i ^ i <x^« f%f^ 

'5if%?(tC5? %iffi;5R I 

tsj^? >fj9r c^^itni?! c5Ttfk»i?r c^t^'s 

»2i^ I t%f^i c^rt’t c»f^ I 

■^f^Til ^cif ^1^?rl ^tf^ns =111 ^^:(2ff5 58i?^t=i’?tto^ 

»!W ^^?I1 ’I^CSR I 

c«f=itn5t c=itf^ ?n:i(T fspf^?l j '«it=i ^1 

'srt<=rl ^9 f^>it=i-f^^tfl'9 f^f^l ! < 31 :^ 

^C^S *19] ^t^tK CT1=1^ =11, f’fl 

f^f=l »ftki1 C9Z*\ 'Sltf^^ltf^^l I 

"Slfs ^1? C^t^l ^I5ll1 «JltC^, W.9 

=rt^ f5?i’^n%g ^?l <irtf%c^ 1 's f^nit^ ^titfin fw^i c^ 

’?i3’1t'5 ^5t^?| ^ISlitC^ #ill1 f9Vi9 ^^9 ^%19 

^^9 t 

* ♦ * * 
c$i>rc»itii ^511 (7ic*^?ra 99Z9 t 2 r¥t*t, “%c?rc5i^’’ 

?tRt=l-W (float) ^f«f^ ^tl^irttf l =ltf^ ^tc?i=r C’^tt^-4^ 

«««t I =rc=i R, >f5Jt 

<ih51 1 

• • * * 

CSrtttCT? *fCSI 15t: m 5lFI=p«l=l ^]^^ '«l^«f=l flWJ? I 

^w's.c^u =tt»iT fi(cm «rt^ ^ tRtt^=i« ^=1 ^-1%^ *^9 «p®j^ 

5#i *tt^. '®Jt?i ^m9 "i1^ =11 1 w I'^f^ =ic«o 

fsCT^ ^=1*1 ▼f^i "tt^^tc^ ^t^tir fs^ »ni=t <2rl)^ 

I 5p?liil jRtf^ 1^ ^m9 

f^1^ 5ic»R—•‘d^'nfl 9\9, ^(rm ^9 fw ^ \ "citf^ ^ ^mn 



ill I **13 «ic5itvii «£rt«i ^ i5^c^ r* si#! 

»tlt^ f^nd 5%^ cbIi *ttcf 1«f5i »!^lc«nr ^9. ^ ^ *ip55j, 

f^fsi 'Srtl W 5?1 1 ’I’Sttsi ^Wb »l^^»ttfl ^C«R j 

# * » • 

*m «Rt»it^»ti^?i TO ^^(Tt’i^ 's(!s^m:^^^ c^ 5 ?^ 51 *^ 

’lt'9^11 I t^f^'^f^?! *rt5f- 3 «RI 

« 

#IW5 

f^: <11, <11^, ^rt9intJl,~f^qi[C9l^ ^^1-’9f^, window-pane ?1 
(chank) ^P(^ *t^^tf^?l 5tC^?l f’q^ I *£i^ Ftfl 

5K<(i t^q ’ff^^tc*! Tto^ Ji’st^ Jitt; ism 

®t; cw, ll: i»^»r <2t»W 1 

^n f^K Kl Wtfl »Pi^ 

<2t^^ I ’ipc^i jpw 'sitfe I H: ^>4% ’Slew 

&It5ltli?tt^ ?C*f window-pane-'®!^ ^'Wf C^-t ^t»ft<2t*r , »ni^tqi ^ 

:>b-.*^ ^Pf\ 1m^ <2tt^s^ 

m ^t^l ^ \ Hi: :>s»io 'TO f^aR 

c^Hl Sit'S 'q^fimtl^si i f^; <«, ua^s, ^iitsint*! «ii^*s 

t^: <11»I, C’ltc^isf f^’vTO^ f^’TTf^ SITO TO^*!! I tn^ 

’ic^ntu TO t^:TO '»lt^^ W*! W *lfll^1ai «2l«ltH| <£l5SfCil1l <21^15 
*P! I f^*NTO Slt5}3^ «2tC5^ 

TO I It: '«ic^ <ii^tC5i :i^w?r ^^!^- 

Wt m nt^tfis !; 'stt ^'vsr Timwzin 

5!^ *l%tcf I !^: fn, t f^. cs^f^T’irN f^it- 

5ftsRi TO^*n Tfrocfsi I ^q^sRi <£|^^ 

fr hqwtf^^, cat%l 

sitiR ’fta I c^i, ‘cwtpl’ 5it:i^ < 11 ^ •st^t? ct ^rtiJi 

9pi|qi fl|5i I <11^ :rtf«sii 1^ 

^cu «fC5i t^ «tlr?! 



451, C^ ‘SWf^'S ^tcl 

f5i?i5C5i?i 

’v^l ^tK 1 f5i?^c5i?i ^i-'sf^ 4¥f5 ^ntwn tarn ‘<2tiFf%*?i 4I 

c^^n5i?i sii^t^i nfcsri?! ^9 ^ 

k 

5^ftc5i^ I 4^ ^c» fsf^ >iwtt?jir eif^^f-f^^t^’t?! 5t%1- 

f|c5i^ I 4«i^ 

iC«iii W’fu 1 *lc^ C5j*ili:5i?i ^m\ fi^i \ 5itc^ c*r^l 

OWtf « (?i^t5i^t^i *wtii I 4^i? C5i#t^ cn ^vifgai ^w\ 

^^?rtC5 CW"f^N 4^^ 5lt«(t5*l 4^*v ^51<2t^t^'«3f^ f5f4^ «ltC? I 

*\H C^ 51^51 y\\^^ 'It'SKi Tt^C^, ^t?1 ^Ufkm I c^t«lt« 

c^M« c^nu BfBf5i f¥%g er^Pttgg <£rl%^5i 

«ffgc’tg ’^'tctfj ^f«(i-f^g ^<^»^1ir^^ ^ ^*^51%**? 

^ ^514^ ’ot’’! <219^ I 4^tg m »i^5i 3pi5, 

c^, « 

’itsm 

I 4<lai 5WS 'Srif^ 

«it^?rt5i 5%^ 5it^tgc*tg f^t»i 1 

51^^ VQ ^tsrtj 

'«nat^^ 4^60 (Moiisch) -ntflg-f^tc5^g 

(plant physiology) I I f^t^ 

■« *ltf9c«ig ^c«il 5it5 

^5119^ ^’^tn I 

'SltC^Sii «lt5t^ ^9|fl*l5a '«ltf^’¥l1l 

5i^cgi ^9 ^*i fcgtt^ 1 f^cg3\l f^* 

'^»rtigg l^r « 2 r?f^ t^cg ^9 s^*n« 

TO9i5 ■^fiRtfespi i <?^ ^91 '9fsrat« gatt^ 



^ ^u I f^fi^ «f91^H5can 

fa[^^ «W?r 5tf^?rl isle’s 

c«rf^^itr^ I c^t^i-s f^^t^rt’ltcji ^fir 

C¥ts! ’itt^Fl (M^ Slt^ I 

^^t?l"t5^sr?l ^t«lt<J « «Jf5 ^t^f^-»lt%' cwf’tm 

=( I 

«?9tf}l5Car?l 'srTftf^ (Contraction recorder) sit^tC^ fffm^ 

c*rf^c^ I cn 

^rssRl ofc^ f^c«i’? c^tJ? *1tcii c$5r c^ 

^ca ewf^ ‘<^n\ » 

^tc^i c^t^ <2rt%?i ^ 

«l!x^—^9l^»l5C^ I ’^il-f^f’l-^ia (Sphygmograph, 

"^*95! ^ c’it5^ m I '« 

isizm ;£ft% cm ^c'gefJil «'smttr '«itc>r, 

t|5I, 5t<1 (root pressure) ^ 

(transpiration) ??r I ^t5l^ ?ttCfa m 

af?n c*rm^Titc^5i c^, sii m ^fws 

I --im f¥' tJCF ^ ^ ^*fCil--(7l 

C^U9 f»fC^ 31<Ptt51'3 I f^?P^ l^*sC»fl!'S C^'rt- 

•»f*»r5l C«rRC'5 ♦ft'8111 m I '9 ^tfl’fl ^f^TlI '5i?{lli*1 ^51 I 

f^9t^ 8^1 ^\^ih “gt5ta* fsf^ l^ceni *tfN*t'«l5i?i 

# 

^r?iTii ^t5t^F '5<eriw^ s 

♦ • * * * • • 

^ 4 

«t*tt^ ^ ^ic^il ’Itc*! '»lt%^^ I 

ttte 'srt?^ »i|:^ f^ewa 5Tt^ *ltt^ f^i^il ®ts ‘flC’Pi 

I 9 ^ m «t^t‘ttt^ ^faai 



I ^ f^f^i ♦«Ti?w‘«frfif^ 

^SJISI c^ SI^^J 'SlMUl 

f^fl I 

^ JTirai «rtfei ^ fw?i 

‘JttH’H:^ f stfl- 

*\tz^ ^U 5^ cW'QTit?! '3^t'^ ^ti^ I tti5r$ 

f^uj nf%«jN I tti5c=5 W 

c^ c^tsi 511?:^ ?tic^ <^«5tc5i I c^ ^irtc^ 

t5 ^t5R*»r 'S ’Itl « t^'SCWIl TO ’lf^5|tc«t CWf^C^ 

♦ftsill ^t?l, '«?t^t51, »tf^r»lt^ « I ^t«fr?l«l fi'?sc»f1l 

^t'5|r9 w:^ c^f% ^^-5 I 

®t; aic«i5^ ^C5|^i--<i}^»t 5511 ^csf c^ “ftllf^^ ^iR-ap{5 ^ 

'i^mVn c^ts[ 'sitc^—aj5R c^im ^W*! ’it'«¥i ^itia i 

f^, *s(=? '9W fi'^dni ^ «i^t?l-c*rs^l 

e I TO^, "nl^ 

?? c^u <2t^?i <21^^ 'eitf%« ^aR ^file's 

*itc?i iRt^; f‘'i'«c*r?f 5»itw^t?i <£\^m «2r^t*r i 

*JC^?| C5!tC^?l *IW C^1 TO 

^ii! ’si^«D^ li) ^ tni^t?i I 

«ilC5!5^ '»lt^'8 TO^ C^, cq 5|5^ 5tf^'*ttt^ TO, (?m '9 

5t5J55|C51 5ll5lt^^ f^C»f^^ »s|^1«l I TO 

*s»tfl ^9?11 ^15^5 I 

5PC5! «ft5i5 

«Haji?i 'sjtsf sftfRC® ^ I (^) '«i^l (^) ^t^t9?iiii 

(«) Rrt ^(<31 ( fungus ) (8) ^Rtl ( Bacteria ) 

9 ’It? 'iiRt (<) ’isr^itcsiu 'ei^jtBtu 9 «rarr® 

^^tCTHI sStrST^l^H 51TO «»t5l 9 «l|%TOl «it^l 

«2t:^t«f3il Wtl5|^ ^taR«I^^C9 f^’Fl RF%9 ?TO ^t^il ifWtll *|«r*1tC5ra 
Wr, ^^5Wt3ii^t?ttf?i rR;rtt«q?i ?5TO^ ?t« 



<2t^ti^^ ws;^ ^mf\ 

^finrtci5 'st^i f^t*r i 5rf^?i ^ 

♦ttf^^ <ltc^, c^t«rt^ apfe, m*>> 

BfS CT ^ fT ^ <?! a?f5 f^^it^*! ^?i1 t ^’rt® 

5*li ^rfl'S's ^ ^«i aR5i^ ?ifir %< >8 w 

Wsi c»i ^Ttf^ I 

’jr^ «2t^ ^itf^Rfstf^J 1 fjta 'SlC^ltR^ «j|tc^ ^filTil Jll^C^^ 

^t3is3»«l <2t^®l I C*r^T? ^9!-C^»r (Root hair) 

5i^*i ^c?i I find 

*1^^ C^J\] «ltt^ I ‘StCHtwsi tilt (delicate) 

^5K^»t'8!^-9 C?lt^ f^t^*l ^^•>. ^C’Fll '2tC?{taf^rf?nH'^ ^ 

I ^ i^?[cii ^^55(1 f^^t*f ^*tr®tfl 1 

^f®»f-C*fC??l C^ 'SRf^ '^asrfji^ l«Ft»fC? C^ 

5lt*(t^*r5! c^itc^ «ttt^ I C^?i1, 

^ f5f%'5,»it?l ?P5?t^ CWRc'® 9 «ttn1 TN ! ^^1* <71 

^^ri ^?n 'snsrt^f^^ ^ i 

^ (Fungus) <ii^t (Bacteria) ^ “tap I 

'ai^Jl «Itt¥, 

■?pfiir$ ’itnj I f^ ^rrai uq^$ ^^t'3 ^ 'sisi c^tsis wPi 

c^^, 'sRf^ lai^ 9 «2tw^c^ 'srfapsi't «9^t 

ap^pt: f^i\l f5H'5C?f ^^*J(«fi c*ni i ^ '5pr?t?l ’rt«(t?i*t 

C5|tt^ ’ttf^ 'SRft %< 5^ <il^FfirT'hl «lf5'53 

^f««r (i^ai^ ) a c*r5 ^1*t 'flu’ll ? 

^tl5^l c^l «ni^ I <7ms i 

^itapt^ ^t*r ^tl5?rl (TP^rhii '&^«f ^t?ii c«?h5 ^ti 

f*lt5l^^ (Cement) f^1 9|<$ fifr® I <pgf5c^ 

<ajiR OR »RC«f^ <2lc^ f? ^91 

^ I tf^t^ ’nm w «lciit«i5i 

!1fara?r ( Cambium ) ( Sapwood ) (7FR3 

HI HH9 9 I 



♦rtc^ \ c^^Rl f^c5ic^^; c^ ^fiisl (Stc^ ^^nr®: 

«ita|ni®l ?11 \ 

c^ c^tsi'S ^f«?l ^Ji^c^ ^iTm] *itRi c^i^ ^»ifc*u« 



fe*iu ftil ^l|e| Bfftj^ct; 

^nrcf[?j «R-ffic*f *tfii*i® ^3t»rtci5 I 

‘u^’i ^1 «Jitc^ 1 3it?fc3^?i ®?it1^ 3^?^ ^tc»i c^m 

*HrH ( Callus) cmfi{ ‘il^'2|^t?l 3?^ 

^*fll f^1 C2FC5J ^- 5 ;^ 'BitfS 

CTO I lil^C’l ^^V>m I OTl^II, 

«S|^ »lw 1 < isp[% ^ ( inorganic=Cil«r ) 

cell c»f«ii I c’tfl^it'Q froc^ <ii^ ’*i't’^piFlt 

« 










’iit^i I ^fl if'Q «itw »it«rl^«i 

C*tf»^t^ fj}C5|t^ ^t*ft^^ ^9! ^-Slil I ^ ^ '«ltiB5' 

CTtc^i «stt%i cwtf'Q ^«i5 <2tnrf«f5i Tf^ '^ws 

^ cf?i, <^ttc^ «ftu^ f^WTO^ 

'« ft^ii; ^ts^'S f^f^i nt?r I 



^5fl-irQ *rtBftt|«( 

j|*Ptii I 

atcn^i «if^^tni?i fkm ^nt^ ^ ^ i <2r«fr5f ^i^*\ fSRt. 

f faw ^It^lc^-?! ^K«|J *£^ (SITt’l^ tJtWl^t (Mn\ ^lir <i|^ C^t^l C^t^ 

^ «t^1 cq «ft=^1 fl»l^rt I «rt3f''^til JW'fl 






c?it«i ?ni. ( 2 t«t^ \ 

^rt5?i 'sja^ ’sptir «fi^ c^t^i 5it^ 

f^*rt«nit ^fanlcfjf I f^i; t, sirf^ ^9^*1 c*ff^?rfc^ ca, 

catc^i^ ^1%^ >i*>pr^ I catc’fif 

'sits5R«i <i)^fei ?f^1-^'®tc<iii 3n:«o^ 1 ^>’ 

^•’ <?il%c«st^ Wfc?!^ 'silajssj#! 3^t«tt^*f^: '«ia ^?l; 

c*if^cat®, ^tz*\ c?rtC9Bi ««tc^'h ^*f ; ^v* c>i^C5i^ 

cat^t c*f«il «•* ^tcn 5it«(ta‘t®; f’P c?l9it3Ft^ ^11 catc^ia 

ft^t'l, ^ ^■sp <211^1 ^ft^1 ^?i1 I ?c^ ^1 ^Jt^i5f^^1 

’llt^ ^?|1 i—'*1tf?’1lf^^ OB’ 

(?if^ca[c® c^tcsra s??i 1 i^r.^ 

wyi. 5Pt^9J '9C?lfetC?l?l «(t^«n > 1 ^ i—«fS ‘il^ cat^ I 

f?P f?r c<1t^1 C5t$ 

I ^I'Etf^ C^f? ^ |sfa f^s 

^^•tt?l C^l, Myzus persical t£lfif->t (aphis) 

’l®^ «rt^ ^c? I CJf«il c\ 

^ cat’! CJf^1 ^t^i \ ^«f^1 

«itn'« 'si'l^ 5ia Infill cw^i f^nitcf <?!i, <ii^ at^ 

aT®1 -iW I '«l1s3[?l (mosaic) c^lt’! f^?l1 f^C»R 

^n srl I c^t^ «rr^?i nt®t?i c^ll^i c^tr^i »it*t1 «rt^ 

^ 1 C?lt^^ f^% ’iFt^l 'Sl^ 

^ »!C®Bf 'srt^?! ♦rt®t^ c^ft ^t3Ff^ ^ I caN ®t>itr^« 
^t^t?i*n5: I i£iiAi c®t9|^ 

caW >i?3pf^^ I CTtC^TOt^|-f^|*l5i fnni 

cat^ ^'\ I 5f«ic®ci,—cat5t 

’«1WT ^t*l1 ^ I 

<11^ ftcia «lfl f%3H f^^n, 

«f«w «»ia >ft^ fV t2r?f% m wia 



C«fC»t 5^?ltC? I *iv^ ^ f^?l ^ ^\^\5i^ tpt ^ 1 

f^«W!il c^it^ ^cvri ’rfai ^st^t 

C^t<(^ «ttai I ^?l t^flf^ C^, ^ wt^ Hf*(t^ 

*rrai; fl’F *lf^^ ^ ♦ttc^ 6f^ 

I %5ni 5%i ^f% »i**3< I fi[zm 

5f^ <»^c^r 1 (m*i 

^?itf«ic^n 5tJi ^ I 1^51 w’q; 

i c^ a, w } 

f^-% <i)«|i^ Z^^-\ 0[, t£l^^ 5^ f5^ 

(71 n'sapt^ ^t?1 fim I 5f¥?l 

specific gravity ^fsi^il r[]^ | spc®! 'St^TlI «tt^til ^5 
I <2tf ?«nt^ vm ’1^^ erc^i ^n, 

®f^c?5n '«itcif1 ^?i 5il I f%f^ ♦(f^^jt’i 

5|tp c^ '»ltC’^ ;—<71^t£l^ 51^^ 

c^^?i <51^1^^ ?itc^ I f^t^?i 5f^?i ^f^5iti:*l?i "stirhi (ttc^ 

Jit^itii*!'®'. (Tff’dc^ <lt's?il ’it^i I >^w >i^a t%1^ iRfl 

*lf^?ltf^ . C*f^1 C% ^t^tc??l CffC^^H Cf[ '5HH «ltc^ ^*1 

'«^c^ 'sit^tc^ ^uQ or^l 

f^Titci c^, ^ 5P911 ^t^?l Tittco (7i, 

?tfk^ wifa 'si^j’itc^ i 

^t^tc?l?l ^W?! 5f^?l 

%%\k ^tir c^5t 

^ '*rtTO 'sTtciii 3t?i 

c^t^i f%5ii. ^^5fV 

<2rff^ <2nn[tBr^?l >i^^1 JTm«ftCJi?l C5^ 
hwtf^TRc-nii ^*IT (TT^ I ^ ^ 

C^ ^ ’ini5(tc*f ^ f^JltC^ \ 

‘»ft^^i cs^if^ ’ic^^'fl <21^^51* f^: c®f%^ 

(£(^\ f^; <11, 15, ^?f, 5iiti5^ ^1?fi cw«rt^cf?i w, s^c^ji^ <7i «rtc^ 

^ftri I w 

(ii^ *i»rtt<?i ’it^tc^ ^zm ^ «itc^ i 



♦iteirt Trt^ I ’«iC5i^ fw^ f^^*i f^: csf^ « f^; 

I ‘flW ;--4 

ft’TO ’BIW^ 'It'S^ 'SIHI Tf ill I ^ ^c*i 

^•hJ af^%i c^1^ ^t^i fHc*t^^f^5i?i ^ 


t^»f3i 

( »2tf^tW ) 

*«2t^f^*’ ^«08 ^zm 0^^ Jl's^lltii "C^lt^^?^ ’if’t^CTf ^ffil 9lf^ V8 

«ltltf%i| tffn 5l^t»t^il fSRC*!^ ('SI^fK ^f«J^ 

c^rt) '5it*ft%?Fii ismn 

^ jm® c^ ;— 

^(f^'il ( Law of .relative velocity ) jp8i:® \ c^l«( c^ Ji?ia 

c^t^i ftiSiil ^trs 

♦itf^ I ’^n <M% 

*11^^51*1 I C^t ^f^'®Jt9l 

®«i5i ^ftii 's T^m^ 1 

I ®t^«i. *:rRflii \%z^zw .; 

liJTx »llt Ci|2^til'2ft% ^tC*ir«F^ ^tC’!| r 

=3?n c^ =111 ? *5f^llii 

*jf^ wf® f® ? >iR^ ^fg <2t^*i f® ? 

^Itftn c^ 5t®i ^r?i^t?i er^tii >fw 51CW ^C6 «it^ 

5t®tc® ^ii (3tc»i ^n I ♦ * * * * * 

*tf^ '« ^^»FQCsni ( "Law of relative velocity’’) 







‘Ut ^1 «(t^V ’5[?c«l ^<K9J 

c»i^ ^ ^—<11 tfwt’i-mt’i ^tc5i 's ^tirt? 

^t^‘f« '•if^ C?«?I1 I —“Law of relative velocity* 

^fl5i '« p?in:*f *1»rK ^ 

*lt'8^1 *1^ ^11 ♦ * * * * ^ 

cn <5Rfl?i (^firs) ets^ ^t^c5i?j f^ce? ^1 lipiwt 

<5Rtl=9 5|C9r >!C9f ^1 ^fi^rl « 

’It’F Cm^ *(f^C5i 5lt9 ,*♦*•• 

^eil, c^tc^ 311^ <?itr? ; 'srTa ?—^1, 

CTtiii I ’^ta <2^1*1 M ^tn ^11 I 

n(«f^ <21^*1 «2tc?[tefil I *11^^1151 

^<i?i{5r!F '2W«l ^511 ^ «(f^ 

c’lc’s ^«i^i «itf^ Tt^i ^tfl «rt^” 

^t«( ^n I 


(Foucault) Pendulum ^1 CWt^^ ‘il^* C^f^C^RI 

I'?!?! ?|r® m T«il c^tt^rhr «it^l %l mU m i «itTtc*r 

(Pendulum) ^C?! Sfl «£l^t <Si^ C*1'§fl'hl ^t^l 

5^cT?i c^ fst^tc^ »rt^l ^ I ^U 

♦t*rt< (Body) 1^131 *1P5 ^ I * * * %5l55rh( «lt^ 5lt«ltl 

*2tc5^»t ^f^9i ^11 ^ ’tt?t5ft^^ 

^Jtil^ Cf[ “<5Rf| I 

(^) 


^t’lt?! f^f«tl5 i2t^c^^ CT «2l^'H (?[ ^ ?F«lt 

I «rr>rtif ^ %i (?i, «2ttflJi ft*i c«fTtf^!^«t®J^‘t?i 5ic^ c^ 5it% 

^ «2i«fr^i ^t^*i «rfc*lf^^ 

( Law of relative velocity ) I ^Vflt 

^ “Law of relative 

velocity” *mt5 WN ^il 



4 (2r?t*i <sm ’«i?:5i^ ^’^fifsrten” 
’iifl^jrt^ *jfl?il 9i^?itcf5i c^, 'B(tc<»tfiF^ f^?i 

( action and reaction ) I 

'sitf^ Foucaults '8 f^C^RU 5(-^ 

‘St’lt'l I "Blt^l f^t^l 

^f»n(tCI5l \ fVl Foucault « 0511*1 ’l*tT 

i ^f^’stf>! 05it*i ^^tsi ^(^511 

^ar^ ^it^*il ^5^51; c^^i 

^1 '5it^ ^f^r® *itf?rR f^^ii I 

^^155it?i^ai5i 5fH 



•srtiK * • * ( Tt^pprtetn. >««« ) 

( C>i^?ro, '©t^, 'Sltf^s!, ^004) 

«iic<if^^'$t^c?r^ ^«i^«ll—'« ®l3f. 

^'OOt ) 

att^«l. ) 

( '^ ^ ) 

m^--'>5i'?p'rsi dt^ (:»o«« ) 

C^CBl '« ^®fTij ^ ) 

>11^ ^C'^iHT^jty ( 'sit^l?, ^'O'JJt) 

®fl<1tCR isf^—'St: i ( 

«rtl^t^, ^««4 ) 

^'so* ) 

;5t: CW, ^004 ) 

^ ^t^i ^tl^'QC^ * * * ( 315lt5t?l, ^««« ) 

=?^jajt^«l'—'Sl^at’t^ 'St! «fl^^-^t?»-<£Pl. ( «2t^t^ 

'stig, ^'o«« ) 

^f%-—^<2t^t»f5® ^-S{^-<S i <ij^l;^^'iii-'il3t; I 

( ^tc^1, 'otig, i«'0« ) 

^gtc«fgr:rt<«l wt*t'«^ ( wi#, ^«®«) 

^>lC»ig • « * ( 5^«| ^^,04 ) 

^t5t<tJ (^'sgl, ®t:g, '>'o^<t ) 

^t:g, ^'O'S® ) 

clt'3 « ^tf^—'Bitf^, 'i'oot ) 
fi|f^{^J\—'St: (?ltg, «iPl:Uii^-«ip!^( :>««« ) 

^«jn—'«^, |g-<«l»l:f^, ( ) 
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^in t^ai 

'sitmsififctH f^^P\ %t^?i isttc^ ^ fl^i'«3TO»rcH^ srtf?-^ 

^t?ii ’if^c^it^ ^m^ ’^^ctfcni >fc^ i 

I 8 * 1 U §9 ^%P 5 ' 5 - 

^^C5? -Sltte C?lt«^ I ^K^<l c^, <tl5 

c^^^ car’ll ^?i ill I 

■^tfaf^it®! ?n^Hcii?i ^^^ =lt^ I 

c^t *9tt^ S>» ^**.*1^ '«l1»ltt’l?l 

(Wallich) f^f«F«l^ (Griffith) ^Cil^ ^f|*r I ‘il^^I'^'5 

’*rf^9 'siCilT *1«J w.'^w ^%w?l (Specimen) ^{%«ft^tC1l 

(Harbarium<i|) nt5lt^?ltC^ ; ^C«IT ^tltC^^ (Kleen,) 

Pl»iJSlrft^>lt^il'?f (Pearl), TtWC*t?l CBTf^, (Hutton) 

^tf9»it^ iic^.t«ni’ic*(!i iit?i '3tc^ ^iir<ic^^i i 

(Clarke) ^»itcil?l ’if^*! ^f?i?rl ^f«»if t^^ttl|il I ^ «?# 

??llj (Sir George Watt)<£|^t (Sir Henry Collett) ^'|«F 

9 ^^51t911| ■’8 f^lflCSl^ ^fl(f *1?^^ I 


















a?9f9!-fir5tC5l^ (Conservator of Forests) (Gustav 

Mann) ^ f¥lt « 

\ f^-uj 

<f»fe ^fl«rt^rrRI?l ^ I C^% (Burtill) '^t^H 'S 

«t%t *tr?i:^*l \ f«F ^s|tc^« Botanical 

SluVv«y of Indiall ^•<i6fttt?l1 ^iftlW 

?|5^5ltC5J f*f^<Ji:?|?I 5|tSttC5l <2tt^ '»lf^^1’s»t 1 

^ tv 'S’ll (Kew) '9 'Sigts ^t^'ft’ltCll 

'BiFitw?! ^kr.y(^ Sit'S i uj:©^tsi 

C^t^l 1^ 

I 'Sttii *3;:^ ’Sit^tcsi^ ^tVcs5i_^t^^(Sir 

Archdale Earle)-iiiTi tiJ-f?i'^C?[ (V*<^1^^ t^f^ "sitjijtsi^ “Forest 

Hora” vitC^ <il^«lt^l1 <2t*(?|5l ^S» 

1 ^t?i cast^ ^t*Tl^ 

Extra Assistant Conservator of Forests 
’'Ftti»»it®i I f^it-^*l^ttt^1 c£i«i5|9 

oj^fg ?sr*1t^t^ ^C«(J ^t1V^t«i •Assam 

Flora" ^tc«r [♦ 

'»Jt^5t'«ll1 (Climate) 

# e et^?! ^65^5=$t?l ff^«l ^to?! »Jl>lt?l«l (distribution) 

CW’tl 'ilTs 'STOtfl (grouping) 

(Association) 

(Shorea) ^tc*!^ (Bamboo) C^SlI 

(prominent) I ^f?ICT Cir«|| c^, 

iitc5i ’rt^'ascat^ m^ « mRntc^ 1 

oaj*l?i W nmm ^,—^«8t ^^sitaji 


« **As«am FIora’»i| I 



i|^ \f^t9 ^%»I T8:^ C^ <ttf»l«tntct^ 

flCJ^Tj «2tl?}cir?l (Chinese wall) ^?l«2tH 

wf^5tC5 I 6§alN '« CTl^lWf^^l *rtrl '9 CWHl oitftsil C^tlt^ 

’iw '5it?i^ Tfflm *>ft^t^ 

C^-^W (S. W. Monsoon) 

^Srfc^ (Lushai) (Haflong) 

f?tfiicat% «tt^tll C^W?I »lt«rt?I«f®: <ttf»lT!t^^tl^ tfC^^ C^*ll 

«l!=5 C^SH 0 <«rtc^ C»i, <2tf^ ?ltfiF5 



I ^tr>I?t^t?tC^?I CBIlt^fi? ;‘il’ltcsj 8#. 

<lf?|5lt»i # I C5^1 m^- (pocket) 

<4^ C^, (Monsoon) ^ifs C^t*( C^m 

<2ttf «l«ICHt*( ^1 «ir^t^ ^f^aR. 

^*lt5 ‘Htc^ I 'liwi^'3 « C5l^?ltf^ ’ltf5{^lt*tt^tt^^ f^lll 

’(ilifi «f5i-^*i 








I csrtcfen "Sftcjj t? ^ # 

«rtc¥ I 5n:«o :>^-l8 ’iWrp ^’«^t« 

(Nowgong) i^^rtu J ^<1?lt5 C’ltul’l’ltfl « *r?I*v (Durrang) 

’itwc«rc"f ^hif% 1 

^ 8«|C* C^S|| ^ <ll^«lf»h? 'Slf^^t'n 

(Deciduous) j *191, C9 Jl’?®! #9 

(Ever green) ^aratfsfC'® *lf9C*{tf%^ I ^t^ltC^RI 
^9rwl% Ttc^i, 'i<* C9^ # Tfc^i 

f%l nt«l9^ '5|f9^t*N*t *!t9f99F *ia|*1'3S\^91 ^tzm, C^t9t51<1t^1 « 9st99fW9 

C^t^i C^t^ t69i?f9^ *1;9?lt%« c»ttl^^ C9f9C^ 

’It^^ll 9^91 ’tt^’lt^ ^t9t9*t^: '2ft9'f%9f ^5i9t599=l^5i ^fii^l 

9^1 «ltCT » 

(Assam Valley), f99to9 

^IW ^t99l Wh*t? (Lakhimpur) f^^ll C^t9l-91 f95l-(Swamp) 

^«T9| C*rr9C^ ^t99l 9t9 1 9^ 9^ f951 ^99i4*1^J9'tC^ 9 ; ^t9 ‘il^5«C99 

^fl«f9C®99 9C9J ^99* ’It^^T ^ I 9*1^?! (Geolggic age) *5(9^9 

^tC®ir^99 9C9r 9C^ ^tC5l ^tC9 ^l9 9t99r9 <99? <1^1^ 

(Clayey)9t *1t9tc^9 ?39 (Rocky bed) 9^9t9 9^9^19 99*9 9l 

9t9t9 C9«f^ f9«19tC<1 *lf9*t^ 9^9tC^ I 9*t^3FC9 <9^ 99 f9C99 ^99 f9C*r9 <i}9* 
99fC99 (type) ef^C9 *lf9*fl> I t^tC99 9C9 ’It^tf^ 8f9rC99 C9*t9 

9t^ I 

ui<59J^^ gsR’W « ^Sf99l ^9'5I9st9 9 C9-99“^tC9 9ii9^9^9 9f9f9 

C9-99 ^C9, 9[59^9 9l^9M9 C9\9r«lFni< W 9191611(9^ 

99'5«1 ^fi[9 C9f9ClS *1f«9l 9T9 I 99?S ^511919 <2rC9C»r9 ^99 f9C^9*l 

5ff9C^ ^^C91^ 5tf9f99 '«lt^:9t59l 9*91 999*19 I 

'3lf^99 (Ecologist) 9C999tC^ 5tf9f99 ^9C99 9C9T f9* ^ii9Jai% 9l 

999 ^ 9^9tCf, 9?C9*C9 filCl 991 I 5tf9 C3!r%9 9f9C99 

9t9,-991,— 

^ I t599f9^ 9f99 ( Ever green forest ). 

^ I 9l9^59*ll9 9f«f9 (Deciduous forest). 

o I t99 ^99 ( Swamp forest ). 

• I 9t9tf35 ^(9 (Grass lands). 



< 2 t^f^ 'sif^’^t**t ^c®? c«r«fl i *iW'£tti:^ 

*15^ (Darrang) taf^ll Cft^ *lt5l'? 

'«fio I 5lS^t8 (Nowgong>»fl^ 

^tf^?l1 (Khasia) ’it^tC? 

Sil»1 8^51^ ?[t*(I« ^ <*ltCf \ 5k*ii finf- 

filRl (Families) 1 ^<*11, Dillaniaceae (Karmal 

fam.—Anonaceae (Custard apple fam. —'«(t'®t^^)» Magnoliaceae 
(Magnolia fam.—), Guttferea (Mangosteen fam.— 

^•sf) Leguminosae (Pea fam.—Myrtaceae (Myrtle fam—), 
Styraceae (Benzoin fam.—^5?it^ ), Ebanaceae (Ebony fam.—), 

Myristicaceae (Nutmeg fam,—), Lauraceae (Laurel fam.— 
), Euphorbiaceae (Castor fam.—), Fagaceae (Oak fam.— 
) Falmae (Palm fam.—"Stf^ ), Gramineae (Grass fam.— 
I fsi?! f^fV^ C*rr«tC^ ’It'SlIl I 

^»ll, Coniferae (Pine fam.—3^^), Vaccinaceae (Huckle-berry fam. 
—), Ericaceae (Heath fam.—), Ternstroemiaceae 
(Tea fam.—) I (Fagceous) 

I C^U ^tC5t (Scattered) ^| 

7[C»I fjl I 

*11^ W»1 f^3Rl5 

(Zone) Till I ^?til ^Cil 

^tCT I 51C«(J Dipterocarpus -pilosus ( ), Artocarpus chaplasha 

( ), Lagerstroemi^ minuticarpa ( ), Tetrameles nudidora 

( TOI Ttii ) <«t*lt^ I \ 

^ ^ S|ll I 

C*r«11 ^ »il=^ CTt^i CTtsi CT*r 'Stc^ Vi \ 

CTtSi CTt^i Mesua ferrean ( ^ittW) ^=1, CTl^i 

^1 ^ciitv fh^^U I 

nX9Ti\ Ttill Bansum (Phoebe) TtcJifl 



«npf« 

K 

I “Assam Teak* 

I ^Rlt^ll 

^t?i^l5 ^t?i ^rff Ciff^^ ♦rr'«1l1 ^ItH, Il«t1,—Tcrminalla 

myriocarpa, ( ), Amoora wallichii ( ?i*ri f^C»r^ ), Duabanga 

sonneratioides ( ’^t*'f!?l I 

sit^r! ?ltf (Lianas) I ’^^1,—Acacia (^l^csf 





), Bauhunia Vitis Unona ( ) 

Uvaria (iit?l m] ), Mezoneuron ( ) Calamus ( \ 

^t?IS ^ >5^, ^'*11, Tapiria hirsiita (c^t^ 5tll1 «I1? 

), Entada scandcns ( ), Dalhousica bracteata ( )i Gnetum 

gneum {v\^\ I 

*1t^ (Pinus cossya) 9W 








^ c^, <2rt9 »il^t5w i5t^*ii^tc^^ 

%«•• i?^c^ ^9... ^ ^tBe I 

^'H?! 5nt^ ®ltC^ 1 5i'«l ^It^ (Lianas) ^ I 

<lt^ »rf«<t?i*t^: 'siHrI i 'sc^ c^t^ c^t^ c®itc^« ^1 at*l^! 

^C?l ^ <2t^^ ^'a?l '5lt3R«l ^^C'S ^’Pf ^ ^C5=i 

’iRrt^ I *1t^=(-'^^ s^ (Quercus), ^ilfftc^ll (Castanopsis) 

’ll^. ^ai (Brich) C^\^ ^C’?! Yew f*lC*(^), Hornbeam 

( Podocarpus nerifolia ( Tf<l5| ^1^5 ^ «ltC^ I 

^f>I^f?l1 ‘^^ (Sacred forest) »lfC^ I C^f^ 5lt«(t^*f^: 

^'sU ^c^i?i ^nc?i—^tc;i i 
C>l'«f^ "51^^ ^1 (Chief) C5Jt^C*f^ 1 ^ y\-^ 

1 ^^] mm ^ ’ttc’p I Jltsfl 

^t?i^ c^5i ^c*ii i <£i^\v{ 

Magnolia, Oak ti}^? I.aurel 

^^Ttsn 5ttfS?)#?lH ’q<*l1.--Dendro- 

panax japonicum, Randia wallichii ( f^?lt^) Croton laevigatum ( 

’ttl| ), Myrsine capitellata, Taxus bacata ( y\m 
f^C*l^ ), Podocarpus nerifolia, Dapliniophyllum, Eriobotrya bengalevsis 
( ) <2l^[« I CWt^ Cftfe C^t^ (Shrubs), 'situ^ 

Cllfe 5t^1 ’tt^ (Undershrubs), <ii^t CfPi^ (Herbs) iiR’« 

C*r^l ^1 >1^1 ^IflT ^fW9 t? C3T«f»l 

^f««f I 5Tt^jl ‘4^ c^ ‘ij^ 

’5t^tCJf?l 51^ cai^l I 5JC^^ 

<2iBt?i « ^c®r ^^9iwm «2if% caiic^^ 

'8 *if^5B aR*t; '«j'N)ir \ 

mn <4^ ^tf^Ji ^cq?i ms f?5i '»i’s?wn i 

SICIJT Jlt«(tll*f^: f^f^K «ttC91^ C«(% 

■^C*! C5t^ (Scrub forest) c«ffwc« <11^ ; <4^ ^f^TCsi C’tW®l* 



*Tt^ '9 I f% ^ =?1W, 

’It^t'? (North Cachar Hills) I »lf^^*r 

»it*it?i*i^: *ttC3iu (?r^l c^, 'sists 

»iw ^Ti; cf\% c»rf^c^ 

Lagerstroemia parviflora ( ), Kydia calycina ( c*1t5!l ), Shima 

Wallichii, Careya arborea ( I ^si^RTtS 

I ^C«II f^if3!f^®'«f9|?l ^n Gmelina 

arborea ( 5|l^t^ ), Cassia fistula (®il)r), Albizzia lucida ( ) 

Albizzia Odoratissima { ), Milusa Velutina Stereosper- 

mum chelonioides ( I 

?f^ii1 «!|tc^ I (7i«{tC5{ c*r^1 ^t?i. m\, 

Bombax malabaricum ), Adina cordifoHa ( ), Stephegyne 

diversifolia ( ) Cassia nodosa (C»lt^t^ ) ^<1 (Ficus) 

’Itw I ^ ^ 3^11 

(TPl^ ^t5l 

^^ (sr^t^i ’(tw’irsil 1 

^t»l« C*f^ l 

’ItC^il ^^1, ^1 fn^ ^ c®t^ ( Marsh ) ^tC5, >ltai C*l<ltC^i^ 

(Calamus ) ^ I 


«»! f^81 QfSfSI 

c^ fsiif f c^t^i fkz^ <s(^ 

1^51*21^111 -^Ffiratc^ I ^ f¥\ 

(Haor) ^1911 «I1C^ I lii <2ltf fff l^l 

5fl I S|^!i «rr«ii <2ic^ « I f^'«fif c*rr^ 

^ C^, JIW ^5tcwil ^ I C5ftllt»!- 

♦It^. WH* f^3?i ctff^ic^f 'sitCTl^SR^^ «lfinit^ 

^ Vi I «sil f^c^jn f^ntc^ i^niWrs ftc»R 

StW Of^ ’rtHj Crataeva lophosperma ("Tl^ )i Engenia cuneata 



( )i Duabanga sonneratioides, Terminalia myriocarpa, Lager* 

stroemia flos-regina, Hyptianthera stricta, Symplocos pealii (C®l1<( )* 
Ardtsia khasiana ( 5^t*l ), Rhabdia lycioides, Litsaea Zeleynica 

angiistifolia (), Homonoia riparia, Antidesma bunius ( 

) Trewia nudiflora ( ), Ficus pyriformis (), Hetero- 

phylla cunia glomerata, Eugelhardtia polystachya, Dracaena 
spicata, CHnogyne dichotoma (I 

Hygforhiza aristata ( floating ), 

Vossia procera (ifsi floating ), Panicum proliferum ( 
floating), P, Khasianum ( SiWl ), P. inteiruptum ( ), P. 

plicatum ( ), P. myurus ( ), P. crusgalii ( vftn ), 

P. caesium ( iqpl), Phragmitis communis and karka ( ^ )» 

Arundo donax ( ), Arundinella avenacea ), Thysanolaena 

( ^P \), Agrostis I 

Hygrorhiza, Vossia 

ef?[ «il^ ^C>l I 

Nymphaeaceae ( ) 

Araceae ). Lemnaceae ()> Eriocaulaceae, Alismaceae 
{ ), Naiadaceae ( ), <ilTs Cyperaceae ( \ 

8 I ^ 

^tf5 m.(^) 

1^) I ViU I «f5i 

^ —Saccharum, Anthisteria, Erianthus, Arundo, 

Phragmitis I 

^t?l1 'BTte^lS ’iltCT, 'Sita m\^U ^f^C'5 I . 

K*m ^ cf«i1 ?itn i ^ 

*1191 kite’s I 

W, dlfe 

^ -.1^ ^^-.1 *iPri*rc*i 

yfk^ (water level) ^ I WW .%5^tW 



* 

^t^tf «Pl ^ ^If^l'® ^»ltc^ I 

>1«11—Imperataarundin- 

acea ( )» Aplada varia ( C^K^t’ll ). Andropogon Iwarankusa 

( ) A. nardus ( ), A. contortus ( flu ), A. squarrosus 

( ), Follinia ciltata, Erianthus elephantus, Panicum assamicum, 

Anthisteria gigantea strigosa, Setaria glanca (), 

Rottboeliia protensa ()i Isachne australis, Saccharum 
narenga ( ct»^^ ), Neyrandia madagas carensis, Paspalum scrobicu- 
latum ( C^tC*rt?11 «(t5l), Ischoemum ciliare ( C51t?ltWl I 

(Sir David Prain) “Bengal plants'' 

*tf^1 

c^tR ^Tm\ i 

. «it?i oq^iiJ «itif 1 '8rc=i^ c^t^i 

^twt»il ^cint^ ^51, 


^ ?it5n ^ « %, ^ 

cai%^ ^5t «u^t mn ^^f5r$ «rf^ 

« t*ttn 

«rt% ^^'5 ^fiifll ca^^i ^ ^ 

’«rrc^; cf[k ^ ^ ^ i 


• in^miVV ^tM«l >! C^ WCT 1 '*Notea on Anam Flora* 

tnnrt^ »R^ f<nn twi f ^ I 




^ srt I nw «rt*lhi ^ni «iWcw^ t^j ♦tf^,- 

'iRt^tom ^tUn^-NIcwB 

^nc«i swjRf??— '$ti[tt»r^ 51^9 «ii^cinj ?r^ ^ 

^5^ ?r?i I »« w^i <ttyit?i ▼Hi cq fl^ ^jWwi 

cVtfqc^iii wtq ^1 5ic<[, qin '9 wt3it«^fc^ ^1 qW •swtsi 

q^fqql <qtc¥ i cq qq »2lf^jq9|c^ cqto qqat wq ^«ttq qq—^tqlcqq q^tq? 

■sitqqi cq-cqrtJiqt^ ^nql ^fqql ^t^r bW^ t^i qtf’Pi 

'Sitqtcqq q^q^q^rq 9 ^qtq «itf^ql «tff% ^tq Bt«itN 

qtcq^i^, ’vtq*! qq qrl^q qtc^ c^^^qsl—cq^ 'Brtfwq fqq^q q^cqf^^i ‘uqt 
qqqr i fqf^q 3PW apcq fqwfcqq ^tl5^ 

q^ql qt^qq^^cT wfi:^ 9 qqqj ^fqc^l i 

<2rqcqiq'sitcsitM fqqq cq'<2tt^i5 cq^s qfq ^tqr^ qtq^tq ^tq qt^ i- 
‘flTWq qiHtqcqt*! C#CBtcq^ B5lf%9tq1q #ffq(regenwurin) q9i1 q^^.—cqtq 
qq #qtqtq qfqu ^tqt 'siq^qq ^ f^tq^ tq^ 

qfq^qcqq q^tqq f^ i ^qtcqq qqcq? 'sitqlcqq orci c^tq9 -Jt^fq f^tqipit 
'«itc5 t%ql ^tql q«5iq qrfqqi *ttfq qt^ i ^qtq •stBtq’s cfel ql qt 

qlq’^qiqq ^[%qtq9 ’itsqi qtq ql i «p?qtcq cqtq i^q <q^ qlqfe q«fq> 

qcqfq i 

^^tipq *('5t^q qq?5tq 9itq^ qyfqql *tHt^j q^f^q ’jfqflq qtq’^tq 
isrf^q c«i^f^tq qtql fqft^ qi*t ’vfqqi <5tff^qtcqfT ^tqtuni q«ilt< 
’ftq fqi^ ^q1 '«itfqC9Cfq,-—1q < 2 ttq < 2 tC^qF q9ltqc»r tfttfwqc^q 

<q^ qcqtqq tf^ftq 9itqqi cqfq^qs I ^qqtqtq cq <qqf|5 fqf^i qf% 

'qftqF ^tql «q^ fq«tqq*q9 cat^fq^icq lqc»rq »tlqqi^. q^ql ; «qqt 

qqsj <jf^^q «tcwqf cwcnq tstt^nicqq <tqcqf%qtcqq fqq^qqftqq 

1%!%:^ «rtq9 qF%l i 

9tqtq5 (srt^qfBcaijq ^^fq c^tq^tc^i^ tiqqi, fqwtqqqra- 

c^tq9 f^qq 'q^tqfq qt^ i q^slt^ ^tqc^q «2tt^q ^f^qtq q[q 
qv?^ ^^qt^’® <q^ ^^qtcq ^qq^fq^F fqqi ^r^q*. 

'qtcqtBqtq cqqq ^rstq, win fq^ fq^ii c'sqfq qtql 9lcq i qtqt^ 


♦ 9 q«¥ft q fqtqcw (M^^q:-q<lq9i (earthworm) 9t< qrqfv nXtiPs.; cq^j 
qqfq^ ¥q»15 ^ qff9 qiqi ^rwtq qfint qtq 9qt^ i ’ 



C*rc»Rl ^pliw Fauna of British India 

tl®c^ c*rf^c^ *tt^ ?9i \ 

Tvi^ c^ "sitsitcir^ c^r^H^i 

‘5|c^^*n ’^FtC^fl Cf^t^cisc^ I 

<st\^U(J^ cat^r^N Stephenson (^Ss^'S) Fauna of 

British India I C^Kl- 

C^ <1t«Tl1 ^It^l. I ’It^IJl a f^m C^*ll 

^tC5l U)^l5 ?tc*m (genus) ^f^cit?i | 5tc«t^ 
(?|tc?if5*l1 (Pheretima) | (?FC?||55(| ?|c«f?J ^«IT •=^t^"t Bft^ii (species) c#C5t?l 
'5t?C5^^ ^t^l, 5lt^ Sft'it?! C#C5tiI I 

5P15I ^«t} 5tl%ll1 %»IS C^CSt^ »lt^I1 <?[ ^t^l 

I ^CTicis c¥c^{55ii-?Mt^<^ cfcsttwii ^«n ■ 
I ^t?i*i ^ ^n I <11^13 

C^CBl <111^1 wt5(J!«P^ ^c?r '$trt^ 5it?l •c>FC’^|5?fl ’tgsir (Pheretima 

posthuma) | c^ ^t¥$ ^ 

<2tc^t«fl I C5FC^f3»l1-9l‘tt^^^ «ftfo^ ^^'3 C*FC?{35d 

c^*lt <£tc^«r ^1 'stc^ 'c<pn»f35i1 c#C6i’— 

c^nitS’il c^z5U 9 m i »it«(tii*t^: 

^ti3c^ cirRr® ’its?) ?t ?,—m ^tc*! f??9i i 

c^t*j nti3, ^c«il 

?tf « ^m\z^ c«r<iu?t? I tif^cii 

'eitg^ ?t?, cf\t ^t?rl 

I lR^ '^*1^ <f^?l 

^ ^. ^f??l ^^^*1 m\ m I - ^t»il ?Ffii- 


* Sanskrit Text of Mriga-Pakshi-Sastra or the Science of Animals .and;, 
Bhds, originally compiled , by Hamsadeva'—a Jain author of X 3 th century. 
Translated into English by M. Sundyacharya ( 1997 ). 




^\^^ ^51^ ^c»i^ ’itl^ii wf^irt 

i <4^ c#ret^ f^^l, '«*^1, 

C#C5t?J I '« <2^5^ W 

^’if^ >ni5 '9^ «rtPF m'H^ vn^ ^ Wtt5 (worm-casting) (2lt?l^ CW<I1 ^l1 I 

t5 cn^l l 

f^t^il c^rf^i^l c^fel cf^ ^fk'^ 

•ftcii I 

’Itf^?! f%^<l ^tc^ ?IC*II^ \ (Burrows) «2ttli^ 

,g 

^itfs ^itl8 'sil^, i ■ - 

^’N^tc^ra TO «itt^ 

c*r%9i i5^c^ ^tcu, ^ ^ ?ii:*ffs 

’sitc^ I cft^ ^r?FU ^1 ^t9l f*nil 

s[^ ^fs i^t^i fetr^ni 'situt^ «p( ’it«^l 

TrtKi ^ai ■5v%i ^I’Fi ^fts c«r^ c’q, *1?? fel’t^t»i'hf 

1%«^ f^n«r?*t ^cw I c^tcini 

>iTOi I T^fki a *tt^1 

^tf5|5l C^1«J «l^9WC^ 1%^il ««itc^ I 

T\im ^mi c^, aqtfei f^r^ 

'Bltc^ I 5f8^ 'Sll^ltctfij CTO^I CtoIS^II C^OSTlI W’f 9 »2|C?l1^I ^file’s 

’ffl^’it’i ^\ I ^c«i *11^111 ^(5 9l^’^W?» '^fm\ «ittw,. ta'm»t9 

I c^ t^u\ TO. '®t^-t?i 

«f^t?l ; <2t’f^l,—f^C5fC5f ^R:*f3F ^I’Fl ‘il^*N f^’itil.—■iSlt^’Wl I 
5ttt5^ ^ *it'5i ^^tnnj <smu «tt^ i milieu (?i 

(organic material) «lt?:¥, Jltfen jrf?'® .t^T?l1 'SW T^^ 

<its ^zn I <it'3)i ^1 »(1^5i^Bri=3l^i 'cit^t^fi c^% *ff?5iti:*i 

"*. C.harleauD^rwin—Vegetable moulds and Earthworms (itiSf). 



f^^*t5 c^ ^ cwtw 
*twt«r w ^Hitii artfl <iti*i ^tl5i 


I 

^tH*l ‘flt CT, ‘St^t^ f^*tw 

6^3 ?K^3 5n:«(j ^tc^ J f^’IC^r^ '®IT»t^ 

<ltf%C*I ’Itfefl ^*tC3 ’Bltft^t'S ^r3l ^r33l ^tCT I 

»rt3t3*l^: ^?t3i 3t»l1 ^f33^5? I ^f33tff C^ 3^WC^ 

4tt3 W3 ^^t3l ml53 ^^3 *lj^*l '5t^ 3!t3«l 

3t*rt f^3 <«3* «2tt*t3t3C*lt*1C3l^ I 

^tUl ’t^-^t'lt f^'^f*! Tf3irl 3l>I 3^t3 I 

^*tl <il3? ¥^35^1 ^C5 ^f3C« BtC^H ^1 1 

tl(tC33 "tti? ‘il’F '2t^t3 C3*t3lC^ 5!t3l 33 ^3 ; C3t 33 C3 f33l^ 

^t3l 3f3C^ *iU\ 3t3 i 3*tt3 f33»C3i 5C31 ^ | 

3ftC3f^ ^3 3tf3W« 3*ft ^3 ^1 3*ll3 I 3t^t^ 3^^. ^ 

r33*’iar3 ^3 33i:3i ^t333*3 3^f3l^ ‘2f<«lC3 

3lf31l1 C3^1 333Ft3,—^t33 ^f3^ '«l3^t3 C^Cm «i«I« 3tC^ I 3tf33l 

C3'f»Rt3 <4^15 33«f ^'^t3 «ltt^ ; C3t^^, Hr3^ (Methylated Spirit) 

mm 3f3^ f3fa3^ 3^f33l ( ^* ^3 af3 ^ «t3 Hf3^) W3J ^tW3C^ 

^tC»!3 3C3J^ 33^ «t3tf3^ ^f33l 3f33l 3t3 I <3^ «l^t3 Hl3^ 

t^t3l -tft3 ftc® *l!:#t3lf3^ C3’t3tCl> 3^31 33 ^t33l C33,— 

C^ 33 ^3l ^3tC33 3(33333 3F31 ^fe"® I 

(?PC3lihrt3 *31(3 ^ C3l3tf (^ ( fW > ) I 3l'ft3Tr<*lt^ C^CStS 

tl|3alt3 3 3^V^lipW3^«lt?:^l tt3l®t3 f^l ^3 I «i}^| 3C3U3t3 
>!3¥tC3 CWf^P® *tt«3l 3t3 C3 ^t3 3^C33 ^^ftC33 «t3 ^tCi f3®3F I 

atC«WV ^ «• ) (segment or raetamere) 


dwi 3tf^l3 


C331 3t3l *133^ '«l^it3tt3 3^C® t3f^3 I «^3Ft3 3’^<ll 3^C3J >3*15 

«q[^l3 C3t^3 »Urt33t'St1^ 0351318313 »ti(3 ’tfl® I «(tl3 3031 ‘iwfe 

^ f3t^—3fN3r^0'»3 f¥®1 f^1 0331 3f^ 313 33 i ^^t03F 

ck^ (cingulum “cUtcllum) (^ 'Q 3, 03* ) 303 1 03^^ 

W033 3^t3l 311® ; *3^ Tt03 '3^1(3 ^tc»l3 CTt3‘« 3l3! €33t 3t^ I C^3 



kH 

>ofe w% ^^c«a <JI«P1 «if?lc?ra *34t?*ii:«fi:*t (dorsal side) 
til^iS (prostomium) (flai v 


I ^9ttTC»t (ventral side) s|'« «|«t?l >K«» f^H 



r^at—> flat—^ 


*lt«^ *it?i ^ (mouth) (fen i c»t^ «i^t|ii «i«c»r 

•< Wgsm (anus) ( fN »I tl! ) I *5^Clf*f ^K«Pt «lf«r¥ 

W<; 5i<tric»i c^ ^f?r« ^¥fi> cw^ri >it9, 'st^i 

<il¥i5 »I<I1 C*t% (longitudinal muscle) | ^i5U*r?l *l#lil^ 
W, ^^C¥ (cuticle) I 

- fewncwcn ^ .« (female generative 











apertare) ( i\l at: ) 

51TO91 I «j?«iaia ; ^’Jiw 

^ ’IW 5^ ^’tgtf^feg (male generative 
aperture) (fBai ’i: Ol:) l >i^»t'« « 

^JCt?l1 f|:9 I fg^y^ (genital papilte) ( fem, 

1^: >«:) I 

(ventro-lateral side) «i<», <91*1, ‘Jib* b|» '5|^tl?it?C*tH <2tr.q5l^|5?l 

(spermathecal aperture) ( fBai %,'«: ) 

I at^ ^t&ls i f^^ii ’ic?! ^tc^itB^i 



^im a ^t?ii c^T'hitrfe ’rt^l v\ 

TO I ?yi (ccelomic fluid) | c yf-<gltytil (Body> 

wall) « (alimentary canal) ^cai— 

1 im 1^^51C51'?1 flfSF ^I5 

^ *5:9 fig «lt 5 ^, (dorsal 

pore) ( fe? fit) goi I CtoISsiI C^C^tCll Itif-t 'Q qiatipl 

c-w i . < 2 t<«r*i fkm 






I «u^ ^*tirf<i:¥ m I# 

q:? ♦(Ira I nM-Wtft 

•t#(aKi^fii¥.a>i ^ ^ «jif|c5a 

f5RR*i«i ^1 ata I ac»(a «ic«n f% far ^tc« aFfac^ 
aC5(a at^lar ^ l «il^ aa ^a«lt^ arc^i (normal saline solu* 
tion) (> • • o ^t’l afc^i ■«» 'ot’t 9ia«i) ^faai caai i ati5 ca aa 

. '« fiBitl ^caa »tfta ^tapaa ^ca, ^atfaacT ^alai aa atai ^rttaal 

carc9i I ntla-ai^faa^ acaa acai faaf^fa^ «i^ta ca^ta cafac^ ♦tt^al ata i 
Ttca 'statcaa f^ ca«al i 

(ar) arMtat^ c^ta (phagocytic cell) (flai o, ^it:) i ^atal ^ata^ta <aat 
^^aa a•^aI1 >i^tc»i’Pi ca^ i «ftaa^ ai c^taa^a (cytoplasm) acai 
a^ ^aW caal ata i *^tf^’ a^ ^aa ^tff^a ^n’afe af^ 
’fta ( ^alfaacar -tHaa^ ca^la aal at^rs ♦ttia i 

(a) afa3r-c^ta (yellow cell) (e, as ) 1 "fa, atajta ‘Stta a'rfc^tat^ 
c^tcaa mU i ^atfa^tcar cafars ata^t^-catari \ 

atflaf^ata cataa atar ca- aa^ 'af^ta^ « ♦(?« 

% atc^, ^tatai ^fa^carlaarca ♦(ta ^aat 
a^as fa;*?^ aiaa fa^^ ata i ^tal atfac^ 
♦(tta al I 

(a) gaiKarta (circular cell) (f^ai «, 5 :) I cata, ataita «in aa I 
arrcatattfe cvla 'ac’W 's af^ca^ta a^ 1 Tatars 

aflaa^ 1 

aa. ^ aft^ 1 acara a^'s atca ca»’ ^ai aa^at^ fa^ 

aa, f^i 'stai aa ai i apa^tfifa^ aai ca*li tj^faja-acaa aal^attaa 
'««aTttaa ^atal to ^®ata^ Rifat's •« aai atca i 

$taata frtoa aw aaa aflaail^ <iia tfiata toa aa anw, aiata aw 
ca^a^ «lt%laaca cataai) (chaetopoda) aa» aa 1 f^aw ^1 

ata ^1 ata at; cata ca atcw "stal afac'$ a^i*i c#cFtca ataa ^•ta 
♦(’ant’t afaal fettoi ca^ a^ac>( ac^ aa 1 cacai^atca cataafa 
<iia »aal5 a^a atc^ia aaiaca wrtatca etfaf^a cabi afaat atca' 1 c#i:5ta 
« 2 latfa^ aaata ca ‘^lal atai caai ^»tawtca «t^ata aa, ca^ cataca|%aai 
(to >, cat:) I <*iaa «c>aa mi cal^lc^ cwta« wa cata caat ata 



«lti:^ 4T^ of^«lt^Ftnra «iwT l^pjfiBFa i 

(52222 ® gjt22.(setaj) ^?tt^ll 

«0 »ij^ (^t^ c^«rcs^?« trans¬ 


verse section) f^a| CW'«K1 1 

^?r (layer) «rtCf :-— 

(^) (cuticle) (ftaj 8, ^'hll 9|f|^ m 

(iridescent) 1 



feai—8 


{\) 222? (epidermal layer) ((531 8, '^s )—c^fc^ I 
(^) (mucous gland cell) ( ^ts C^tS) 

(«l) (columnar cell) ( c^t: ) 

(5t) (replacing cell) ( C^Ft! ). 

^ '®lt^?|5! (mucous secretion or slime) I 

ui^«i3F’5115 5ic«o>n:«ii 

I 

^ TO ^ C^tTO '5«|5| 

or^it^ I 

(«) C*1^^ (muscular layers) «2l^t?( ^— 








(^) (layer of circular muscles) ( K C*ts) 

(^) flayer of longitudinal muscles) ( «i: C*ts) 

I 

(8) <8^ (parietal layer of coelomic epithelium) 

( 0t ^t:) c^ti^ I 

cjt^ (setae) f 8, c?il!) 4^15 (setal sac) ( §a| e, cut: «i:) 

I 5l|^^ ^?I <41^15 ^ 

atU (replacing seta) (<J; at: ) I 

c^»?l (special muscle) ( ft; c’l:) ^TWil W ^?t^l C^It^ 

fetftni *ita I i 

«l^t^ c*i%8^ ^ i 

w«f «<2tJTtft^ T^tz^ «ttc^ af:i- 

^ftm ^ai>a «ltc^ i cuft^i'^si 

«itc^ I >iti5 ^fk ^c’Ta 

^ ^ ^ ?ili5c^ <2ra*t ft?i1 i fg;g- 

’tCfll?! ^ftnl 1 

'8it^r?i ^ni^tn 5rri8 ^ti5?ii ^itl5 i 

«tc?r5R t^t^ Flftft^ '^t^l ^ft^il uta I 

(TPc^lSsit^ m c^t^iciat^ c^ 53Ft^ta cw^i m ; 

<41?^ atsi*f^ c#c5i "sitc^ ^t^tc*a c?r«int^Jl C5a tSl^t 


»|1C^C^ ITS 


(perichaetine type) «lt^til W CWS\’$ 


"This circular ring of setae would seem to be a character specially 
suited to an underground life where there is an equal pressure all 
round the body and where progression would seem, therefore,, to be 


best attained by a continual leverage round the circular body.’’ 

a^sl^ »lta^ '«rr?« a (Buccal cavity) 

5lt^ «ltC^ I (?!^ (sucker) I 


) I Beddard, F. E.,—^Earthworm and their allies ( 191 a) P. 56 





«ryf^ 


<n:^ *tfhi 

,^c? «jlt{:¥ j 01^? ^1 i^^c® c^t4 ^5it5! (X 

«it^t'?i »f^*i ^’Ftfw ^ti:?t^«t ■’pf^c^'s m< I c^ m*W 

cell I ^ 

•fwiin 5®!^ W9 

“1 doubt if the protruded buccal cavity functions as a sucker and 
aids the worm in locomotion. After a prolonged observation of worms 
kept on moist blotting paper, I am led to believe that locomotion is 
brought about only by the setse and muscles of the body-wall ; and 
that the buccal cavity serves the same purpose in the process of feed¬ 
ing as the upper and lower lips of animals.* 

'St: '?mit'9*i c^csi stf^i fwiii 

c^t^nuc^i^ 1 

c^i ^r*r« w c^caifi 

'5^ •si 511 c9ftii ^ ^itn 5111 

T^tc^ 'siW c^aj st^, 

»ic?t55i c^ CT 

f^'stt’i Jitter ^ i '5«:5ic^^ 

'9511 ?ltll c^ |^tc^t^c«f >151«»r I ^tcut^*! ^f^t'5 

«JtCllt«f51 51C51 «lfe9 ’ItC^ I '!F?{51 5ltl|t^C‘IH m *if^ii1 ^1 w\m 

^ UTI I f^5l1 ^tf.t^ ’I'SRI 

^1(1 i ^<ll ?FC9I ^tllTtf^'Sl 5rfl^ 

<2t5it«| 1 Latter Natural History of Common Animals-«£J1| 

51W f^lRutClgai c^, f%fq CWr^?ltCf5i, c^csl ( '5l<t^ Lumbricus) c»lt«f1 

nm I cyrc-i® c'^cst^ ^c'® 'itcn 

5l^c5|t5?i !^?i 5itt i 0t5itl^i^ fVg '^»il 

^(^51 »• 


ipptnrtfi 

wi 


^ I Karm Narayan Bahk'^Pheretiraa (1936) P. 19 

* ir«l!« ^ a>!i ftffsiOTi cm®rt cfPttlft 1 

5rt 511N I^ 4<R ifijOT sift m h-CW 



■ftffw 




^ ^ mu ; w ^trsi ^tfk« 

♦Itni 5»1,--«fl^«l1 ^f^iitf% 1 tt^i'Sttt’i 

’W tiic^Fcai-tetiWB 

»i<rt»i#fl »tt|ii *511^ I 

C^^C5rt1 (hermaphrodite) ^ "S ft (male and female 
generative organs) « 2 tt^ OTC^ CW«I1 ^?r \ C#CFrt (m W '8 
(sperm and ova) CWU ^1 «t*tt^ ; C»l^ 

^9 «2t^^^fap5l Si^i5 «2tt^ ill I »i?c^t«f5i 

wflr«ni ^rJi •, tiaFflir 

^x:^ ill—^?[t^ f^c*r^ I ^ ^kiRi flt^tfii- 

f59 «*l5C^f^fe ^cft^ 911^11 (f^ai ) \ 





?• C^* 
fBaj—4 

'« ^tf^5|5i^t^ iiftn irtf5 ^«iii c^ ^ <ltc¥, 

»iti:Tr«fsivlr^T ^n I c^c®j *tt«lt^tf% ^t*i1 

. ^ . "(flm f^-5^tt»t cw?; ^ t^ U4s 

Jitwtw^tant w w 

^ mu TO I 

crorn (fN 4) I ^ul -si^^pstr^ fiii4ftif?i to «, 

's.ltwn ^^^^1) fe^* 







I »r» ^tin^c^nr vi 

^^tC*R '93F 1^5, 

^tus ^ap ^ fpi '9aF^<l»iit*l?f- 

fe «2tC5|»f I C^t^l ^ I W 

»i«i»?rl*t?r«f^ ^ap^cef %^z^ i '03F^^ 

Tiap^mi^it-tc^ «4trTt^ ntc^ I ^ CTOilS^tTi:^ 

( cTOifS^ri ^iK\ 

c*rc»t ^«0T*1V ^^1*1 cq^ ^\z^ 

I* 

nn W ^C? y\%^Z^ ^ ^tz^ 'SJtW ^ I '^Ift 

(Cocoon) 5|tri I 5^«t ^IC*1J 

fs^x ’if^^l ®ltc^; ^«(51 '^s^ «(tc^ 

'93pJlSp1|-HKfe '«3pfl^ '^^?| 5lC<a I 'S 

'93P lil^nl Sji«l ^^<15 ^cn I <3^C5l^ ^C«m 

C*t^ »(^?I1 ^1 *tWt<' (albumen) Ul'^ I ^ 'qs’&l 

m ^651 ?^tfl^?| ^Ti I vQ^t^i t^iS <»ltf^r5 <itcii 

or^ ^"hi a '«^?i 5iqj 3^^ iij^{5 1 

3if|i#5ic^?i ^^^•i\zm c^i ’1’?^ ^t^l ^tm I 

^ I *tt5|5 

f^^tn '*qt^?ii «2tt*llc^ c*ff»ic^ f%i cfc5l ^t^?i 

isrr^cini ^ic^n t*r cwf^^ ^it^ ^ \ frui ^^tc»ni 

^<111 'bm <itfi I 


«WR5I fjfql 


* «ltsK^ ftni cq, ^ ^I^JR (St; ^»r art^ttl ’»^»r Eutyphoeus waltoui sitH’f 4 W^ 

Cfcrtq « «3Ff^r*W««frt^ »WW ItWt W^ Jlt?lt^ 

^q*! I (On the Reproductive Processes of Earthworms i Part I. The 

process of Copulation and Exchange of Sperms in Eutyphoeus waitoui Mich. By Karm 
Narayan Dahl, Q. ]. Micros Sci., London, Vol. 71. Part 111, 1927, pp. 479*502. 3 ^^ ) ^ff 

filftw frqqi *itqrti ^ ’vtw >wwr ®icq «k^ ^ i ®t: vi^ I^Pw 

^tltWCf «HFt1 ^fiwll ^ l—<W¥ 







(tactile sense) caj^?l ^«|T 

I ^«ij gtptf^^ I 

*t?lni^ c^tR Tlt=i *»K c*riif 

^^tul *11^1 f»nii «iti^ I »^*4larcira «i^l5 

«(t^^i ^«iii ^^^itci I m\^\ 01, 

<2f^t^ ^t<§l am ^1, ^oi 

^3[tc»ni c*^to, 5|t5i iittc^ I ?i«(ifir® 

c^c5tcT <2i«(oi ^tl?t« *foi f^5tc^it?i ^*1^ ?tf^?il c«[ta 

I 

«f5rc^ C50[ ^it^,—c^r^ w^csif^ 

5|||^ I '3c^ fr ^^tar?i ? aft^rt l^tiitcit 

t^izw?^ *fflc<i^ 's ’?'5^'«fii ^t»r 

^V^\ Iwc’® nic?i 1 ^tcn TO 

'Sjfsc?! f^Ugr^^tCJI m I ^161 ^1 ^?l^1 '«rlc«lt^- 

<2tt^<fi ^ ^z^ I f¥5?rfa( 

!5?i ^ I ^3j ^C5it^ I ^4)^ ^tc«it^^f^ 'si^ 

‘fl’pafii 5^^^tcf5i 01, ar^<2tt^TO«fffiF$ 

'sitc^t^ *itc?i m* 

«Q^<1 C^t^ 'Sltc^^-c^t^ (light cell) ^itoi 1 

» 

«tt%*f?l 5^*11 *tf^^ 01 f^^t*t *1t^ fWTm 

^ <»ltl^ ^1 I crisis 5lt^, ^«15 

*tf^Bii ’it’9^11 I ^ c?m ®ft^ii 
♦wK c’l^taf^f^n ^?tnl ^Tnn 'sit^t?! ^fm\ ’«rioF \ 
tsuofl^u c^ »«ltf^C^ ♦ttcn <fl^ 

»lf5« JRI f¥ ? 

"iapn » 4^01 «2t*rt^ s (£i?w »tap«fii?j ^rtortoi^ i 

ift5l, *11^, c^it’it’i, cm, I 

-lapc^ni ^*\^\ ’f f%5i1 ’itt^TO ^111 

w c^ «ifTOt"( <11^ ^1 «iata *iap^-still »itJ»t« 


VK^Vm ^*rts 
vtc^ftv 





^»! ; f¥l ^«W f^ll ^^»tt¥ <i|^ 

mv9( *ttni a, 5^^ ^ «sf^f^ ^twr 

^w^rstc^ ^*ln t^1 np*! ^fii5il fw^tc^ I 
cwn 'BjTt-ni 5!CM^*tf% (regeneration) m I 

f^fC5|?! ^^^'fifil *llf cw^j f^tC5 (?l, ^BThl^ *l<t^ 'Sim 

«il^^ C¥f C¥^ ?[!1'$ '«l'Ntl C¥? ¥l <2i^¥« ¥HnitC¥5i I <llt 

»PW ^«l|I »1t«Tl1 t^tc^ I 

<2r<«l^ '81^% 'BiIM 'Sl^l^Cira ^«fT C¥tSi« ¥filll1 

C¥f¥t»I Cif^ C^, 'Sit^ <il¥l5 ^51 tlc^twt^t 5|f|^ ,—¥^ 




fBm— 

4 

I ‘2t«w ¥^l|ll 'iJ¥l5 5^15 ¥liN5 

s^tS ; 1^"*^1 b| 5 ^tc»R! c^*ll ¥^ *ttellNr 

«i^»r*r ¥!^f|iittc«tii ^5*1 ¥f^t3i cf^i ?itii c^, ^ 

Of^«2lt^ ^1 (tail end) I <2tt% ?jC3l 

sri vrt¥tt^ 3rtK I ¥l^^ *tciit®t’tl5t^« ^ <«¥# ctf^«2ti^ 3rt 

*j*¥ttrst^ ; f¥« ^Jic^caj Of^ C^, 'Si^ «lf.t^( ¥t»r (anal 

segment) 9|ll^ i?ti «ij^t «ini ^t«r ^ S^5 WC^ 3|C<ff »lfiic^f^ 

,4^ «rtC¥ I «2tt^ ^INl ¥t^*l ^U '8 WTflCSt^t «ltci I 



nf^s 'eita? l • Wr«F ^»Pl W^ (grafting) 

I 

I vul ^Itn c’tf, 

^ <gr^t^ cfetc^ ’if?i«i^ (fsai«», ^ ) I c^t^rs 

c#c5-hi ^ >ic5r ?ff^c5i ortl 

is '« »ij^i5 ( f5u5 <*, ^ ) I t2IUJ*f «Sl1*il 

^ffell ^\ZW I >1^ nft'spi 

^tsiis isj^irc^ I 

« 

<ij^ isrt^is 3lt<R ?Ff?C^C^‘ 'Stfl 'Sll^nil 

«itf^ ^1 ?? I tt?T?il fe’i *if?ic^ 

\ ^5tc«nr "si® ^%\ 

^t>itc»f?j c*rr»f ^tfc^»f*tt3i c^r.5l ^z^^^ 

'tm** c^ c^-jm (St’iFt?! c5i^5i ^fiic®! cw^l i 

^stcut^l -sit^iti^ni cvf*t 3 fc3i^ I ^9ij ♦lt*5t^i 

^CUSi 5l1 I 

^•11 « '5}^!g5t^ «lt^tc^ ’Itf%?l ^t^itcwn <?t »lt*(=i 

^C?I -St^l (?l^R f^’1|11^?l I ^51 '8 »11^ 

<2tl^^i faj!5l^5itc^?i ^U\ I c#c5t^ ^tiS^tSl ^1 5t^>lJrhi^ fapiil 

*\^w\ i «2tw:» c^tc^ cfertt ?liS 

^tiSiri <2tc^n cji^tcsi >itf5 tb'?Rc<i ^*iz^ -cinji m* 

^rtlSc’if ^^^X'9 ^zn I 

’l^=*it*rtf^'^ti‘t?) ^ Uzn^ ?itlS ^8iit^i*^t^ton b»il6si I 

^lls^ ^’i^.^'«^tn ’5c®ra 5F3 ff% ^\z^ I ^^n^!Ft 

'SIS C^t5i8 <2tf%3 f^?|9l I 

*if^c»it^ tai^iS ^«j|i <mzm \ c^1?i 

'SllCtltbSit^ Jill'S! ^1 f%—«ij?|i»1 «2t5f^wc^^ 

\v\^m ^\i^\ ^f^?i«i 

*l«fi 'cit^c^c^^ ^-im cm^ f^*i?i, c^^ <2tff5?i,%« 

<sinzn c^- «rrc*tii' "^s» c^iwtfH^ 

«f|7:5|[| ^.tflT^f »rt^^’l*r'9 i '. ^ ; . ;, 


S^tJPs^ 



'Q 

c^t«ltii c^t=[ mi 

llf^TltC^ 'St^l »l*^n *(t?l*t1 \ 

a^Rtcan «f?j i 

^t^tii-<2t5it*i c^ '9 ^i^sf^^l, ^t^^5i<ii^*s c^t^t*ttf^ 

<^1^5! ^t^5l «J’<[att^?| ^1 ^f^5l c^^si^itai 

f^tcsiu fn^ '«if^ "(sr^Rs^” 

«1C'*I' <lt^*ri I '5lt^?11 C^t^R «£l*tt^ 

’3[fe»it?tr*f ^ ’iTtcsjf^ ^farasjt^ 

|»i *f*rtC3f?j 9 *(*rtc<if?i '^*tt'<s*i 

^t?i^ s af5rc?i?i ^f?it^ "8 cn^ ^ 

ftcnr?! ^1ai I 

'•ifiRTi c^ ^rl c¥5T, CT^ ®?5i, ^ « ^f%jrtf*f 

*tfrKc^ f^fHF*! ’rtf’F I 5*5 ’?itiii c*r^i ^k ^1 ^ct?, 

^5ttw?l ■‘Itfil I ^t^Tl-^ 

«fhl«t ^Rf®8 ' TC?I, Of ^1 ^35tRI ^«l5lf% ’flFf^^l 

«rft’f' f (barometer) 5M ^1 <51? 

I 'Slt’ltS ^^tC»r Bf^*l ^1*^ W ^ ^tf%*JtRI1- 

Hrc*t 5iii ^ta?ii*o «(irl TO I 

m « ^»itr^ «f^*i?r^ f5ic?r^*i ^f^5i ^i^nf *1^^ 
n*i5 ^ ♦Wtl<^ (elements) I ^•sim^ « 

vc»« »ltf<^ ’fwK «ltc^ I '«lt^Rl *J1^ 

cn^H «rTOH ^^|5 ^9r (member) ^itai I ct’^sF’I^ W, « 

«t^f^ m eartfw ^^atf i ^wt? cnhi«fTOir »n(jnr 





^lt3| I ’ 8 l^«SR ^ f^-SPfitC'Q^I ^91 ^*1twt5l'9 «ll^ *lft< 

( :> ) I 

f^*i[9| (Sff% ^ fi^C9|F*t VtiK*! 

'spTN^ti «iitc^ I 'Bit^ii^fi^ 

f^'5t^ *^11 ^Tm\ m 

I 'SK^^'Q I Bilim'S «Hf, 

I ^«?rtt «tt^IC^ 31^^^: cii^-i£j3Fi5 ;rt^I «|5K^n c^-^*t I 

?pi cf[, <(t^‘it 8 1 ^*a a 

Sl^paiis 3!3(^cn9Fl «W« ^ox>.»« 

*f5«I 3rr^9[ uf^?|tci ( ^ ) I '8JtC9|tC3p?| 9|f5 tf|f« carc^CQ > 91^ 

3lt|9l ; “Settle ^l^ails c^l ?^Trl 

'BitCJf, ^t5tc^ <2ttll ^Itc^ ^^311! ^t9l ^Hir® ijn 

;?iF^j5?J « 2 tt^l »ltC' 5 -f^^ ^^*13 *jj:^3 'SR^C^ ^513^1 

Iq3J I 

3t^C^ «lt3'tt*t < milky way ) ST^I ^fm I 

C^ltfsfl^l TC35iC3 3rt^ Wt^ 

'SICS ^1 ^9^lt3 I 3*91^: ^t^3| 

t^l 'siflpit^i ^1 ^tc3 a, Jitspai 31 f^t-gwt'® f%s*f 

*Uft<! 'Sl^tcarfl 3T^tt3T« ^^3 3f3l «P1«3, 'si^fsi 3t3*l1 ^3l 

^ fpi3 1 

(>) Faraday f%l Vflll fiUtCf^il C3, AVi % W'S ^tftC3' 

c«i-Ji3i« ftcsfi 3taj ^5i3'rt< ftc« S6<%’t5 3^tci ^fwl «fHtf*l^3|c3 

(“in the end there will be found one element with two polarities**). 

?i3rni3-l1af^^ Prout 3m ^?3t3 3fc?R C3. 3^3 3113 3^’fHWt3t (hydrogen) C3^ 

•a^ssitsi *l9t< 3t3t WifW 4tV5 (Prout.formulated the theory 

that the atomic weights are multiples of the atomic weight of hydrogen, the 
lightest of the sO'Called elements, which he argued might be regarded as the 
primordial element, the materia prima, from which the others are formed 
by successive condensations). The Story of Creation—by Edward Clodd, p. 9 .) 

(a) '' The annual parallax of the nearest fixed star, Alpha Centaurs is 
nearly one second of arc, giving a distance of twenty millions of millions of 
miles.** The Story of Creation ( 1894 } by Edward Clodd, page 19 . 






i2||pf^ 

\ C«1 ^tfir-^-f|7« f^'Jl^r? {matter) .<il^' 

if^ {power) («) I *(f^ 'siM^ (force) <ii^? C^i| 

(energy) T|tc^ (2t^^ ««ltC’F \ 

>1 ws ’sit^tcn f^?it«rRt^. c^<^u 

< ^) (solid), ( flj ) (liquid) mi (’t) ^ (gaseous) | 

'®it?s (ether) 'S 

<stc'3PF ^c«rr i 

*ic^i. 1 ^ ^31 ¥111 

?it^ I ¥tll m\zm ¥l^ll ¥tf^¥t3i f^«T 

t^«r ¥t¥tll ^ ‘2t!Fl^ll'« C^l^’l 511 I ¥K«rt^i (oxygen)-uiu C¥t^i 

t5Cl5 n^iX (atom) ¥^51 ¥< Cllt^IttW ¥«l5i 51 t¥t5 SiW ¥ ^^cifll 
ar 5 ^C*(T «rc5»r ^It^ ¥f55l ^¥31 *tfrtt<5 5t^c^ ’ttw, f¥?5 

»1¥3| ifilzm 5f5^ ^5t5 f^¥ ¥tfr^ '« fwf$ 

5i5c5 ^111 . ‘£l¥^ ¥f* 1 ¥l ¥5^1 Callt^Mt? 5^15 ?IC5T, ¥5^ tfl?T¥St5 

^tH-^fC’l, ¥55 51 ^5^5^ ¥‘f^C31 ^^»It¥tC5 C*iM 5t^C^ 5tC5 ¥<1^ f5f®5t¥(^ 
1PI5. 515 9 f'9C3l5 ^5t5t5 5tC5S 'ItC^ 51^, t¥l ^5l C5 ^¥, Cnt 
5f55l 5t5 1 515 ^5 5tC3!^ ^5l ¥t5t5 <fi5 ¥5t¥f5^ 5tC5 I 

5t5f5¥ 5^t?t55 '9 f5C«5C55 5C3l C¥t5 ‘il¥{5 ¥55 ¥^5, ¥55 

^53J mi ¥55 51 5t5fl5 ¥5?t5 5f55^ 5^5319 ^5t5 \31 ^5t5t5 5l 555^5 
¥t¥tC55 51 «2l|tf%5 C¥t5¥5 f5fff^ 5C^ 5l I ^tl55 <fl¥^ 55t< ¥5 

(H,0)¥>m¥(^5 55¥, ¥55 ^55 ¥¥, ¥t5t5 ¥55 5l 5t*5¥C5 5f55^ 5^C3i9 
¥l»!5 ^3j ^5t5tC55 C¥t5¥5 5f5^5 55 5l I 

¥^ 55ti:<5 \3j ^5t5T55\5 5*^<¥C5 *J5¥ ¥5^15 55 I 015 5^55 

5¥^ ^ 51 ^r^tr5¥ ^5t5tC55 f^C55 1F¥ 5tai I ¥f55tt5 ;gi:5I^ 8|55 ¥f5¥ 
^5 ^5l5t5 5551^5 C5r5C^ 51951 5t5 5l I ¥S¥l5 515^5515. ¥f® 5Jl5 

^5l5 5r55l5 ¥^13 ffl ^5l5lC55 5l55f5 ¥C5¥l ¥«J¥ ¥f5¥ I 5!^r$ 

f¥ ^531:55 (crust) 0l5 ¥C^5lti^ 5ll5 5l5l f5f5H« I 5¥¥ 9 

j ('») “The Universe is made up of Matter and Power." The Story of 
Creation, p. 7 .. . ., 





^ (spectroscope) »tWr«n f^W*t ' C?^ 
cq, ‘SttTl ^8|5 ^ ^ I 

«2rti(^ 'Sj^rtii (carbon), ^t^?tnT 

’lIRtlU (molecules) ^^9 'sitsitOf?! 1 <i|iR f% 

’8i^t|’*f«l C^ »1^S1 ^*11 (particles) 'sil^ltfwc^lll 

^ 5d, 5l?tr»f?i 3t?i I erc^ni <4^15 ^Tt»i 4 ' « • * > $ r^ ' w 

*3c^^ c^i, fei I ^zm 

"tf^ (power) «2t^tr!i 

^ I »t% ;—^'S’1iTt?:<?l (motion) ^1 ^ ^1 

TC?I, Hf^ I cil^ »ff%s f¥^«( ;—^«{t:—(^) ^ (force) 

u)^‘s (^) (energy) | 

(^) ^ ^1 »rf%-t2f3l'c^ 5^1 5 f% ?rt?^ ar^^?tc<?i 

^^C'S f^%a f^C"? ^1 ^51 ^1 I ^ 

(gravitation) ; TO c^t^ <il¥{5 ^*1T 

^CU, ^^=1 '5lt*ff^^^*l ^1 (molecular attraction ^ 

cohesion) ^?I?rr'a>!=![C^?l (atoms) ?F%1 ^tf^TO 

f¥\^ »l"»Jtfr5l (chemical attraction ^ 

affinity) 

'8it»l^t?i ^nit I ‘21^51 

9 «itc^ i gate's csitMfii«it*i 

(sura total) I*}^^ eitc^, ’SPTO^ vil I '5lt?l 

T«>lt^l (Persistence of Force) 1 

(«f) C^’t ?1 (energy) t—c’fl f^1 31? ^ ^»!|tcil?r 

^c'$ C5ll ^z% '«i«i^l »t5}»^!i 

^8(3^ C5ll ^fiCT c^ nf^ ^i\z^ ^t«n «nrt5i ?cii, ck^ «9f 

^1 I 



tv« ^C9I?J St?l (bound up) ^\ <»rf^tll 

I ^r<fi ^ ^1 <»tH:’? 

bit’ll I 

Ul^ C^5t «ft®1ll :--(^) »l{^^ (active or kinetic) f^%?| 

(passive or potential) I ^W\, f? ^I'Q 

^115!1, '«I«Jt^1 .il^^ C^W?l C^’f <2l«(C5| filfsF5 

^ C^5|^ <511^1^ ^fapS ?1^!T 

«t'9!5 <i(tc^, ^1 c^t^t^l =l*tc^ ?Ptt5?i1 ’tr? I 

^m cv^ 5ir3F?i >il^ii c^’ts c:^^^^ firispn 

I CH5!^lfl C^fJl cl*tC5i "Wlti^ltl 

\ c^u Tjfl *lf<l=®Tt9t ^ ^(t?l*l 

^n \ %<c5i^ wm 

^ 3C^C« ^tc*t, 'SitC^itCT ^9|^1 

C^t^l ?lt»it^f^^ istt^^t?! ■^tc?l I 'SlCSi^ 

^f?'3 (Dynamo) 

h5if$^ 1 ^itciisil « ^tc^ft =if!ti ^^i- 

<2|’1t^ Jltsjc^n 5JI^1 I fs^fSFH ^ 

^3f «ltc^ 

*ff^3Tt*l Cf\t ’{f^srt*! ■'51^, 'SltCSlt^ I 

«C’IH 3j^I^^al^*t^^^1 « (Conservation of 

energy) ^ ^ I C^’t-^9p*l-’spsi^1 

(indestructibility) I f^C^ 

«ttc^; 

'sit^tn fwc^ s\%^U m csli ^ 

«js 'siMc*r?i ^,<fi?:^, Rff 

^ws jicfI I Far *1!^=® 

'siflJi a C^^'«l»lttt (centrifugal) 

'st^ <2r®N to i <7it?i-'®T*i 



CT 'SltC’I, <s\9lt^ I 

(force) ^t*(i g^c'9^ 

Sl5t«P^C*lll C=*FR »a^i5 C^im 

I 'Slt^l > «f'5fn'9 ^tc>ll»lc*jt^s ^I1 I 

^ ^ifw (energy) »nf?K^ ^t«l1 'Srfftt^? m ^11 oltf^^, ^Hf1 

Bfc^^ i m sj’pajtfr?! 

m ^\ I 'Sf5|c^n 'siwni^s 7[m 

’« m ■« ^c^?i T«ii I 5i5fnf^^—^ ■« c^’i?i—>ic^i 

I «t5va ^if^, ‘^< c?i^’1itf*r «lt^, tV 

^^i{ (vibration-s), t«ttc?!^ ^(5c^ ^ I 

?tItC^TI <2tC^J^f5 'Bil (molecule) 'sinilt^?! '2tt^ 

.. ^<t<^ >lt3 '«[t'$-<2rf%vit^ TO I 

«2rf% c^ic’i (2Hrf*F«i «itc^ i 

'Sltw^fl^ 5i35t^tC*f?l ^ ^sfTO ^^^*tt?l 51WIS ^t^t?l 

I *l?!5i1^ 5ic«fr« 

^lf%3p5{ I C’l C^It^ (space) 

5T^ ‘Sfcut’l ^t?l1 '3t5l ^f^TltC^^ I '■9 

®t?i ^ refill ^ic*g ?i^*t '5i<^ ^1i»i^|5i:^ 

^?il 1 ^11 «(ff%c®i 'stm^sPi c<>if:<fii 

? ^91^: ^5^wt^^5rc*t^ c^i, ^foQ? sic^iT m^si c^t^i 

f% ^ (vacuum) ^^il ^\tl^ I 

f^tr»I f^««| «l^ftC’*F C’l ^t?|5f1 ^ ?1I, 5|C«(T 

a f^’3rsitJi ^ I fr 3rfc#i ‘St^ij, 

«(t^, f^ «f5i «’ic«(i c^itsi 

oj^? c^?i9 •ip I «it*it^ ’5® 

uj^ ^ ^ ^1 *i*ft< ’^tin '«T5cvgrt^^c«i nfiJtpi’s I ^ 




^ (ether) ‘5rwt^! I ^11*1%^-; 

^tal?r ^f^?i1 »ff%* ^ c^^t «(t?i«lt^^ ^?( <2trifc*t, f% TS 

5^^t?il Ctrl's "81%^ ^f^j| 

f li)^ C«t«l tij^ 51 c«(t '^fil^ll 

f^C?!, sit®! cwf^nt CSI-C^^ ^’t®!!^ ’•ttci! ^ 

Slfw ’ijpf^^?! ^C®1^ ®fff^ C?S1I1 'BI^JISP®! «ij^ 

^ '8tti:*t 35^111 ?it^i c\ 5^?i ’icf I ^pi 'sittf 

1% ^5irsF ?i*v>^g ^^sij f cif«(l ^t^c'sc^ c^, 6^ 

35^®I9 ^I^ltr?!?! ^f%c^ I ^3 (wireless 

telegraph) C'W «tt^ «sft!:^ 

(2f3ft:^ spf^C^ 5pi<jf ^<3|tC?I?ll 3Fit^tt^T ^fii^l 

I *53 csillc^l ^^t^^C«l<! SFl^ ^f®nrl f^’^t^I sp^tS 

(8) I 

C3f^l C^®l C^, 1®! 'Q ^1 (elements) ^t?l1 

I *tf^ ^^^*rt<csp ^tast^i ■spfiiiil I '5)^^K«!;3f 5Sf^^ifK*isp®i 

1®i ( cm^ ^tl '« sjyrr^f ^ ( cu^sm 

fwt=i I (H 3 O) ^^15 ’« 4^15'siassft^ 

fw^!?! ^ I CT(tc^ f^’5t-gs®tr«?i 

I ^«ftw ^?I^t\?| r^ic^'<l C^tJl ;!t^i 

»ispc®!^^ t£l^t I 

^C<15( C^, ’fll^rt*!?! ^H'SSI'«I 
'Sit?! a c^, ^ ’i«rtc<?i ‘'^^ttijisp®! 5!"^< '*ltf%i:^ 

*ttc?l ^1 I <iispa5 f^f®!^ 'si^j^tJl ^C?! I 

?lt»!t?l^sF JitCSlHlIC®! ’tC^, 'siS'itt f^'®'5' 

^t?l ^11 I 

<t?l^r^?l '5lt=a't^ 1^J 'si^Tt^ ^3[t?l 'SISIK?!? C3Pt^?H^ 

(8) “Speaking of the force of gravitation, Newton said that to conceive of one body 
acting upon another through a vacuum is so great an absurdity, that no man who had *io 

r 

philosophical matters a competent faculty of thinking* could ever fall into it* The Univene: 
its cODjtents—by Edward. Clodd P. i6, ... 



^im «rtw 

I- w^'s ^t^*l?j <£t«tc^ '®H9| m,^ *£(^\ '®^«i «f3i ^<|3^ 

of^t?i ^1 «> ^ttn^ «r3tc^ «fw 

'eitot?! ^Ri^il I «rf^ f^f;^«( :—(>) ^9t, \S (i) C?|^ I 

^*{1 t£ft% C^ 'Sit^ \ « 

*yRf}^ ^sft^ 5it«{it^^«t \ 

^c«ji '5jt?p^«i 'sjtcf, 3i‘vff% 5 r;«(i c^ 

ctf^] ^t^i, ^t?t?i I 'S c^c5t^ *pc»i^ ^^ml^ 

i^Wf^*( I ^<i(t?l ’1«ftc<?l 

»lf^ ^Ici ^f^l^ll *1ts?l1 ’itn ^\\ . < 


f^t*3l’^'Q 

^tuft^ \ '5if'®^'9i i2i^{8 ?^?I1 \ 

(ether) ^ ^J{ \ «ltC^ ( 

^%Z^9 ^^1 «£(f« ^“sf-tf^ *2tt^ 111* 

( ’Tt^ ) C’f?! 'St^ ‘<\ fW?l1 «ltC^ I h'55lf51C?F^1 

^'Q ^Itf’^l?! \ *r^ai 

«t^^tr«T *1«rtc<?l «It5f-(space)5K«(J-—^«lt^ f^?ItB!«ltSi 

Wtij >it^Tl cw’1 'si’t'ii, 

(fixed stars) 

(milky way) I ^t?rl ^) 

^i^’vt^*rr?i ^ I fw’F «rl^tt*r^.^-. 

^ <si^^ ^pm 1. 

^l^'t^tC’*r^ ^fili:’$C5, <il»|^WR- 

^m ^^tt^^1t^'8>l’P5l Cnebulal) ^1 ^1 I ^ f^ t^?|.'' 

^’FCa|?l (stellar nebula) \ »f^t9|1! 

«iWl'« m ^ fwt^r^ ; vsw'^^ «?tftii 



(spiral) I (gaseous nebulae) ^^Tl ^ 1 

"srRsrfsi <ij^ '8 ai^tftr 

>Pif^ C5i> I 

aifl^itr®? '2tft% c^itf^^ Mr. Proctor 

! (Encyclopaedia Britannica) ’it^l 

viiH :—"^Wnru ^«*f3i- 

«f?ir5? (ij^f5 ‘ill 5^1 ^5Kt5ll cW 

^?I1 f^T5 ‘gff ^♦fC’JF '5lf«(^‘5?| «[|55| (£1^5 

»rt^a( \ isltifc-t ^’pai 

^iflutci I ^ppai ('spg^ft’si, ^ ) 

<1(sidereal system) ‘si^-sf^ I ^tH 
’lf^-«l1%‘-^ «l^<2tlfn^ I <1 31^51 c^, '51’Slf^ 

W(m ^?ii i??i ^tl i’" 

‘£ltfl=!l C^lt^ffCSlK tie®5 =11 I 

=IC=1 ^Vs^ '9 ^^1 c^t^tn CWt^t? 

*5^^ ‘stc^ ‘ii^lw^ I 

«lt^ ^ ^rt|CiJ5l ‘5ltC9lt5^l1 '5t5I I f%l 

c^t^iR =ic<fl »wc^ ‘5(tc5it5Jil or^l cw^ I f^tn 

f|®i, ^*5r?i ^1 ‘sig c^t=T wiJi ws *iifti:<l 

^Rfl*‘2t^f^c^ C^?lt51 Wt*l ^f^^tCI5=l I 

f^^tf^’i'l (The Thlinkit Indians) C*l, ‘il^ll 5af 9 

cn^ I (3il ^Icis ^^51 i 

*ft5l5 aeons ^1 ^c<flil f^t»l ^<111 (>) <5f^?( ^I, 

(^) «ifti^ («) (8) irt^?i (4) ^ I 0tfl=i fHW 

m\o9ii ^ i ^?t^t=i 

Is^tn m\^ i^|c^ 'Bii^tn 8 Uv\^ ??|c^ 

^mVs l^tf^ I 

<2ttf|3i '5it^-'«iifl ^*ft*r ^^z^ *f?!^^^|Tr <2i5t?( 

■^Rr5=i (stt^sii ^ 'sif^®t«ii ¥*n 

♦nwjw \ 

‘ f 

<<2rtf|5i #l^?n hwtfii^^tc^ «wc^ wii c^li 



I ^ (MiletusH?| (ThalcsJ 

*lfv3^ (fl» 8 *—«84s iS|5t? CTi «r®I 

#^canr 5rt?i f|«ii(>) w\, 's 

'«lf%c^ f^f»I ^filC'351 I fsfSl '«l1'>llt^ 

^t^I ^f5|?ll f^*!tt^ ?pf^j*33R I (Anaximander) 

W«f ^1 «f®i 

(*) I (Anaximenes) C^^.tfSPiS’l (Hera- 

clitees)^1^ 'S ^^tapc^ «itf^ «2t5til \ 

(Empedocles) ( 8 Sp. 8«« ) <2f^t»t C% ^ftl, Bf^i 

5tf^{5 ^51 ¥C9!^ »!^ini 

^ISntc^ I '5rt?i '«I^IK, v8 1 

c?lc^ (Plato)S c^t^«l I <i)finlTcfet5((Aristotle)-«iJ?« <2tf^nc^ 

bl^srrJi^ 3Psift^'M^tCff?l *(t?i*t1 ^\ 1 ^^tC*T?l *1C^S <1^ 

W^'siS <wts» f|»l ^ I «^^(Bacon)5|5<^<2t«|?i 

<lf.' ^*1 ^|?c^ cw^ I 1^^5(a >if^?i 

I 

^1 'sstt^in cefetn *5:ai*lt^ \ 

t^C’Sfil ^c% 'i^B6 <?f^fc^ CS’Ft^f^ (Decartes), ^^08 

(Swedenborg) <<i^^ Kant <*l5t?f- 

^«5f I Decartes-(*i^ 'sit^Jl C*f«Tl1 5C«l :|1; .'«1<13I. 


5^«r5i« %9!5i =11 I Kant-til^ 9rt?lt>l 

(Laplace)-'ii^ (Nebular hypothesis) I « 

(Durham Thomas Wright) uq^ “A New Theory of. 
the Universe” «2t‘tl|^i ^Cll5i I <4^ Kant-ifl^ 


(i) "Tliq nc^ r^ ‘^1->lf^w ^*ltani !B*ltii ftf3ir«Wi ftcsR ^t 'Sf1#t*l 
I ^ ^ srtf¥ ? 

( ^) "Something intermediate between fire and air on the one hand* and 
water and earth on the otheP*—Evolution in the Light of Modern Knowledge 
( 1985 ), Blackie & Sons. 



<»ttf%C^ I 5tt^1 Kant 5lC5| CT, 

Kant.il)^ Il!5-Ttw t. =, 

^capf5?il5j (Lucretius)-ijii 'sj??TO Kant« 

^ ’IwKct ^(^1 wm I I 

«¥t«TC^^ ^mH ^t^^-<2|f5^'5 stu 

!3p*l*r: '^tft I Kant-if]^ (elements) g^t'9'^Jt^ 

^13J I ^U] f^»l *11 C^l, (TFlil m ’1«rtt<?l 

'’f ^1 f^JlH I (conservation of mass) | 

®fgi '®ti^ni ^f^, 

^t«tl? f=?f^*l ^fl lf^?l1 ?lt?|; 

Vi ^1 I ^?rt '9’?^ ^CTl Vi> 

>1^1^ c«l ^ ^tf^ ^^^15 ?TI, 'S^Sl 

I '^< « ’ICOJ^ 3tll C^t5l ' 

5iC^,—^lai I Kant 

^tfsirssi ail C’SI. *1*ftt<!l Stu nf%5?I« ^1 'Sit^if^^ 

*1tC^ ill (conservation of energy) i '5Sf^ 

^ilc^l ^h\ '«f51<l (energy) 

7\^u I '®if^t^iitc5| ^Infill 'sit^Ft?! ^it?i«i I *if^ 

v\\ *ll?l »t[^ C^it^^C'a 3^ | 9 ^; (apparently) ^51^1^ 

SC^, f^% 9lt^ <3ltc^ I Kant-;ilH Conservation of Angular 

momentum 5i^c^« c^U *(t^*11 I C3PPfC^<I C’l C^t^i 

flf^^jft< 'Sit’isil ’sit^si (rotation) ^1 

m *rf^ ail, ^«3ltS «rtai1 f^5i ^ I C5l^«i9 

■«?%=3ai a, aifWc*!^ **Rl"prc^^ 

'S'S^ aiWT (rotation) c<r<(1 m \ 'S ait’ItW—^rf^t^ 

<1C^ fk^ ail. Cf\t 'sil^^JlC^^ ? 

f^fai ^HlC^ai C^, ^’ns-5rf%^tC^?I aR»l: 

'«'8it^Jic^c9|^ ^!%?i fii^^'Stctr»t f^c'sn nn t^'Q ^c?i 

sm^ I <m^ (rings) Vi, 

Kant-<il^ C»fhl«^^'8 ^^Z^ 3?ll I ^5111 «Rt^ 

^Jf^pd alc^ll ^1^ I (PPBl^ ^ ^tz^ ^ttfin 

^ I ^t^HSFCai ^t’^Jin»|-(2t^ 







sitsftcjra 


^ ^ ^f^TltC5 I Kant-i£lU *ik 

51t?H>^ (Laplace) ^atfa^t^l^ll 

•St^ta I C^ Kant-(ira ff C»l^l, <im‘^ ’>IR ^11 I 

f%1% C^, 

'« fw^t. 

1 "sita ’t3^c<»( '«t’ff^f^^c‘ta ^ f^tvsa 

®itc^, ^afa 'sita'5519 ’fsi fi^a a^al \ 'srcwa''® 

fnc'sa ata'^fai-fa^si 'Bita^aca^ a^l^ a^ata ^ala 

'Bita^iialaii apaN^ afli® a^c^ «itca^ ^atfa^l f^'sls «ita^^ 5twa ai3T 

^faas^a cat*?! ?? i 

aaca atac^ai cii?F5|tf% ^caia <si^ <2ttc^ eqa^a^© (Sl^a tffaal 'Biaa «ilai 
«f®t^al «2t^aa'9t5ca^ cac’i %at^al ftf^ai caa i 'St^aa'^fe m^ 

♦Ifa^aa’lcaa ’^4^’lca (tangential direction) afia 1 

^^afSc^ <ia"aa faaH^a;,^ ati® *tr^ (forces) ^^<ia aa i (^) ca *it%* '2(^a 
a'QtScas ^fa^a-cascara ^f%^ca $tf^a1 atca, 'statta^ ca^ytr®^-^ 

(centrepetai) tflat ca *tf%* CTm a^c® ‘Si^aac'Qa faca? a?aifec^ tspitfa's a^faal 
atca» ^atc’F ca'sa-faa.a (centrefugai) a^it aa i 'sitatiaa <ii^ a^asal 
caaarc^a f^a^ 'sita^ a^^t? i ^tata a^^i ata'^a 

^t«f caa»*r9 ^ca a^ata a^fac^ci, f^% ataita^^a *rf^a < 2 (^ta 
'Bifaas^a asata ^at af5c^ ♦Itfac^c^ ^il i fa^i c^U. ^law <ii^ 

'Bita^si'ca’! (speed of rotation) afw af^^ atc^ ’itfa^, ^ca atajtas^caa «t^ta 

^aai^ 5 ta ^Jf^ift ^s a^ta’ifaac^ afa < 2 tf^ v« fafsic^ iflaFata ^faal 
^ta^ai a^fac^ ’itfa^, '^tai a^c^ fa^ahfa^ <2icac*t c^artf^a^^ «ca^w-taaifi 
^^ifaa ’^’Ma ^^\^ a^a1 i '!?^att f^a^fp^tcacn ca't?! 
^r^’tatc^fa^ ^ta (weight) ^11; «iiat ^ai ^’jc^a ^’la ca^t^iai^ ^t*i 

<2tatJi affair's *itfa^ al j f^al ^faca^^ affac^ a^^ sfl \ ^ais 

^ta^tc*ta ca ^al aitfa^ a^^. ca^ ^fc=i^ sta f^ic^efetca '•tari^ 
^fac^ atai a^^5—^^c^a ^*ica ^ifs^ a^® ^1 1 

5itsll»i ’si^atJi afcasi ca, l^tata ^f?i^ ‘.^atfa^tf’i'Q ^^tfaf^acna ^fcbi 
’f^si aa, oiat '5ita^;iC5i9t ^^icat^ atarta^ta 





5t»i '*j^rt5i *itc? ^ \ ^ *!t^t5^tc'«'« ^tm 

f^ (?) 'St’lf^fvirC't?! 'Slll^l ^gvsn tu ^t^*i 

^»iaiiC3i ^ 5i?<[j^ ^^tf^^1-WT(?i 

^ Jf^ WTI? >51tl> ^rf«|1l1 cfl^-4^f5 fife?? 

c^art^® ^t^\^ ^ 7 ^ 1 ^ ^f^*t'$ 1 

*f^ <2f^f% •sj^’t*! ^t^iapc^ ^tiJl 

»PltC»lt6^ta ^ t^lf ^U I C^Ttfsf^^*! «2|^^C^ 

’if^^Jt’t I ^V«»:> (Rabinet) 'sit’lt^ 

^CH5! I f^r^i ^<fi-f*ic«?i 

(angular momentum) «{t^t 

<sK?it9f5i I <2r?r c^5( c^W^i ? 

^ c>it?isf5ic^?( mm ^rrt; c>ft^«f^c^^ ^j, ^ 9 

^f^c9i9 »2tf^ »rn c^^lt 

(Jupiter) 5]t^l ^%T[\ T«11 I cw^ ^ 

U|^ ^1; ^'®^1‘ *1^-51 

CJl^ilPlC^ ^itfirc^H ^91^1 51^91 *1tf?I^ ^ I 'SR® 

’sir^t’U^il ^?( cn, 

<4^15 ;RSfai c>it^^’lc'$5i ?!«« fw^rl > 1 ^ 'sussf^ 

cnt?if^C'Qii 'sif^f^^ (R’l '«i’i5^*i <21^151 1 

?iir^^5i| «l^f^?i cn W ^ ^t^l 5ic^; 'sit^T 

5tfi|^-»itar <R "sit^lf^ ^fiiwf, w ’^irt «q^?ii’i ^fmi^ 

I 

c^t^i ^i’P35Cii? «rt^;itft^ W. ^1 '5t^1 

?IC®5 tfltn ^^^1 ^rt9^lt?l I >131 >tt5lltC>|J9 

>5lt^t*t>ltc^ 'SRW ^’tsi 5isis;i C*rf^C^ ’TfSXl >lt^I I ’PT®! 

9i1?tfwii *811^^ 'Bitfipi %tf^'?tf^.ra^ %tf^'s^ 

»iv^?n:>F c^ar wn^i 'sit^^itc^ »tf^*i ^ ^m <«rtf^r® 



*(toi 1 ^ "fm ^ 

’tfn^ntcara ^^^ ??i I ««i^ wwt 'Bit^f^’F 

cerrtf^fw ^5Pitsi-^=F 

^TltClJI \* 


^«n 

'^\^ (Soil) 

♦IN^, ^tfa^, 5151^, <l5l »rfkll?l ^‘v*! ^t^l 

‘2t^t^ ^ti^^?il ^tlBu ’?l&i ^^1 ^Tm 'Q ^’^wi 

««it:^ I ^^nt? cw^l c^ *i*rt<c^ 

c>it ^ *twt< (ft^^i « 

«ltC^ :i1,--‘^^t^^t1! ^1*^ ^^?il »l^9I ) 

^t}5^ ’?1&, ^f5 «'siq^tw I ^9rt«itc^ ‘'»i^=#' 

5«1^ I 

«f® ^ST1?» ^ ^i^*\ ’Ifl’T 

^tlS ^^"5 ’itH 1 '« BfC^ 

cntf^^ I 

C^i^ (lense) ^ (magnifying glass) f^1 

^ttS ’tfl’Fl C^^n C^l, 'sTtfet^ ^1 C^3Ri Wil 

^ ^ % 'ntc? I c^ Tie?! 

9ltfM^1 5lt^, (?T^ "^tesi «ttr^?i1 I ’Ills?! ff 3 I ?t»ft?l 

^*11^« m f 11 5il I 's® iF*tc^ii ’ifh'i 

irtu I 5rtl5 ^ ^tfsi ^\*\vs m fi^c®! c*r^ 


m !—Encyclopaedia Britannica, The Story of Creation—by 

Edward Clodd, Farkar’s Astronomy etc. etc. 



cn ^ 1 5rt «it%^ Bfsi ^f^cn *ni *rr^ 

cw\^ ? 

5rrt5c^ ^f^sj ^1, ^1*0^ 

fffc^ ^tTi ■« fiicw ^*ttc^ <^^{5 3Fif^®it^*i 

I ^t^^«lf5 3{t{5a ^*ttc^ c^tc^ «ltc^ a 

^*n sfl I ^1«1 ^1 

5fl I #5i 5^51 ^j^'s ?^c^'s lii^ ^@it^?it*rsi 

^’R I 'S^it^t^"' (Hygroscopic water) 

I ?jtl5?i ^*tt^ etfiif^i:^ «f5it^^*i «it^l ■«F*(t<j ft*<f «rtr^iil 

^ I «ttc^ 1»fll1 

CTl^tC5!|t’l ^tCf I til^ ^t'®tc^?! ^it^tC^T 
’ttcfll <Stt%3!^5f •!|t^t2|'SltC^? 5t511ll I 

?5tt5?| 1%^ «ff^ll1 «!ltf^t5| ^lll5?l i£l^ ^isi ^Il?f; 

cum I 

I 

^Rtt5?t ^515ii{gi:^ 5itf5?i 

fir^1 ?lt^ ; ^t^tsl ^«ic^cn «ttc^, 

;rl I «fc^ii ^ 1 • 

«r5re?lC^ “S^lt^tiil (water table) I • 

(water table) i t%l «li:f I 

*ic^ c^, ^tl5<i ^‘it? tii^lB ^ccf^ ^\z^ I c^ ^ttS 

^*111 ^5it^^«t>«f^ *ii:^ I iii^nrc*t 

<ii^t5 Bf9i^c«i?i ’S!^ I 3it{5c'^ m c^*li ^5it^?i«i^f@i 

*j[v 35^w i «4«it ^tl8<i f^scg ^ni?it*i «rrf%w 

^itn ^1 vm cit^«t ^u, m^ >itt5^ c^it 'Site*}?! m9\n *tf^5it<j 

«tt:^ I «f»i ^tf^^il 

«J?«1 ««(tCT I ^t*rt51'«f»ftR^ TO' «{?lt^^«l'QNu 

»R^ 'il^t ^t5^l ^91CWi:"t?I (water table) 

<£W^ I Bf91 ^ ^ fSj^;? 71-^^ gf9f c»lt?«| 

3iffe ntc^ s i^3!t^^*('«^s c»i^ 'sra^^Ttc^ «f«ii;9 ?.t’Ri ’tc^ i 

*1^ m{ 'Si^^ ^tc’i ^^51 «f»it^^*i'«f^ '5it?i m 



♦ft^i ^ I afsi %ai «Rt3tc^ «rhi I ’rtls <r?i>c9 

TlTt^l ^1 C-nc^TQ hygroscopic 

water) «(tf^?r1 ’Sltf I lf^^«11 '9^ J?ir Sfl I 

«lWt?Fl> Cfife OT’rf C^, ^ C5l^ 

I ^ «2ic^i^i? c^f^nt c^tf^ii ft’l 

^t^rtctf?! ?itcK^ >i^®i ’trc’C?! c^ 

^tcn^ Mm 511^ M% 'Qf^ii csrt§ 

C^T^ M'^ 'SIC^'^ I 'Sia <A^'^ ’Itw I 

M^—'i ^ 4 8 ^r<p 58^ 8 ^ttt^ sic*a ^«• <1t^ 'Sltc^ I 

'st^l 3^1^51 fifc^n M *1ti’^5» M^ 'srt^ 

^'h5t'8!^ii f»rc^?i ^1 <itc>jN (?Tr^ ^it’i^ ^ r 

^’l— * 

<it<, m 4 58'?i 8 i i ^t^i 

^ 4 ^r«p 31^1 8 8 58^1 

-«X8X^=*8«^^^ 

^ ^fR = 8*X^~8o^<^f^ 

^ <1t<, «^f<P ^ ^?p = 4 X^X^Xi = 'i>* „ 

^ W* 8 58^1 ^ ^f«p ^^“8X>X%X^-b- . 

B 

<9<»tt< ... ••• c^4lr^**f^ 

nt< 31^1 4 ^r<(i, 58^1 8 ^f<p, -Hr ^ ; 

* 

^ ’IN, 4 8 58^1 

= 4X 8X^X^o««8*** 

I 

^ 4 31^, ^-rr ’3?' 

s=4X X :^x:i *0 

= >• . 

^ ’IN, 8 58551, I t t ^t«i»’a^ 

= 8X frr X^X 

= V ^“Sf 


CM^ 

^^C31 


C?l1® a »|N 8*o« + i»+5'=8o^v ^ 



(volume) »Rt=l ^^C^l'S 3 fi;(P5i 

♦TtC^ (?lt^ >lt*{ (Surface area) So^b- —IV —o&'»»o 1 

, sitlN W^« f=llR I ^«ri ■« C51^ 5!F*t1 

( ^t*fWl5 ) >itl5^ «2|i^vf 1 

,^»rt^t«t^ c^ ?it*1 ^^-^«tl-f^f^fe 5jti5? «f3it^?i^‘t?i 

^«¥ C^-^«i1-f^t%l 5ttl5c^ ^^-^«11-f^f^l ^llfs 1 

>rti5c^ c^i 31^51 Jjf! *!rt^ 

l <iWtC5! ^«I1 C^. ^C1!^ <2|^ ^1^1 

9t^ ^tf^^ii 3f3i1 I ^ c^m ^ 

c^, ^1?.1 c»ft^«i ^tra^n, 

^tTl 3irg« ^ttc^a I 

*\z^- <if^3rt-«i «*itc^, "st^l ^nt's^ 

W5l I 3Itl5c^ 5?1 ’m^] 

'®lTf?l ♦ffBTlI 5J1 3l5i^U ^ ^11 *tf5C^ 

’Tt^ 5111 <si«rt^ ‘ii^ 31^51 5 i1|5i:^ 's cit^ citfe f^ 
5J^ 91t5 ®t^rtK 5111 3FC?1 ^;;i C^l^isi ^ 

’^Cl I 

^ai 11^ I u)^ 5«i • 

(Cell) ^ I 

caj^?! (i)^{g ?ffa| ^t^l 1 15^ (£j^|g c^t’l 

*ff*l?i's ^^51 'sita^, «ii^? i£(^ t£i^{5 ^at5i^ c»ta i «ii^f5 

C’V'rt T^tz^k 'st^tcwa 35 a I ca^la <£^ c?t^ ca ^*z^ c*f«(i atK ^], 

3i1^aT ^t35l I ^ts^ta 'snasfs ifa ^1^1 z'^1^'9 

^*itca ^»tta 5ii^ i t£i^|5 5fa t^al ca^tcaa ^ 

^^a (sh ’^faa i’ 

cvta<gttfla— . c^tcaa f%^caa att^ca fwata ^w ( 

'stiitcap atf^ ^ ) carltaa Btfafwcaf ^sttita al c^M 'sitc^ i 

«llfla al cat»iti:¥ capta4srff)a i »i^ faal taa? ca^tcaa 



«rf1^ <0^ 

I ^ I w*# #t5i 

^C^ra .'Sic«a ^1 ^t^*l (carbon), ^t^CBf^l (hydrogen), ’•dWBfST 

(oxygen) ^-^zn (cellulose) ;^tW <«}¥i8 

(?itf^ ^ZH \ c^t^'Srtflil (cell wall) I 

(cellulose) <^65, .9 gtn <»f?W 

^5)1 c^tc^?} W 

w:s\t c^t^«itfl?i \ c^1^<2nf)^ 



% e 

« f^fSF^lIn 
(cellulose) 

■stftii 1 *35^ 

C^lfl ^U \ W 

m?s( I 

*\z^ \ 

c^t^'snflu ^1 c^l^ '« 'sists '^Vs ^rW'r'hi 

5i'vt^23c«i •sms c^twn *l»{t<f 1 •^izm ^ f^l, 

^1<fi i 51^51 '5it*it^ I t^U 

(Protoplasm) \ c^ c^tc^ CfitU^1?tt«r^ ^1^1 I. 

^ ^if^Sjl?! ^4^ C^t^l I f5 c<2ttc^t?tf«lt^ >•, 

>« ^5t ^ «ltt^ 1 ^1 ^t^*l, 

f^1 bs^rtH 1 c^t^<2tt?l?( C'Sttcfel^tt^f’l ^1 



«^:8 

CT«*l'hl^'5)l C«2(tct51ftt^C^ '^tl¥-1 

«(tflc?i?i ^^1 ’ttc^ 1 *1^ Ttcsni 

c«ttT:feW«(’i »i’rr^ ^51 511? i Tt^i*l 

«a«ttc5i ^t9( ^ 1 c^tc?5 ^ti:5? ^tc5{ c<2tti:^iftt^5i ?^?1 

^tJd ^Wrsil citfe CFlt^ ^i:?l l C«tt^t?(t^51'8 ^II’lf?I5ltC«r »K^t5" 

«4I?? 

«rf%s?i« 'Stub’ll ?? I «pi ?^C5| ^?t? ??i'« "Ife ^t5i. m 

CMt^l ^?t? ?? I af5| C^ ?^51 '2ff{t?l 'S *tf^'9 \ 

^tcn ?i 3w ^1 »ir?^ tit?[ I 

C«lfC^t?(tflR ^T[\ lt5?til *[^ ?’SI 

.•W«l'«C5PTt5|*’ (coagulation) \ 

f^^fyyfJT— c^gttc^lTtfgfCTU 51WF '51?^^ C9tt^ f^t^ ?1 ci?5it’^tt^l5i ^l5c^ 
C^tt??I (nucleus) I ^1 sni^l, ’m *9 I 

??( c«ttc^t?tt«f5i I ci2itc^il1^oi?i 'Bisrt^ ^1 Tl^*t, 

«lftic«f5fi cil^t nf?^ ^ntc^!? (?ltc?t ^t?l’?lt I *l!:5^?Ntf|, 

^«ri ?1 c<2ttcfet?lt®tC5iii ; 

^ c>i^ »rajni fsinfs^ ^cn t^fiFFitn^ «tM*if^?i 

«s|t«l:^ I C^t? fR^rsF^t^l I [ (sieve 

tube-5tgf=l C^t?) fsi^fiFUfl «ltC¥ 5^1 I 

5^51” '»[«(TtW I j 

•fsi^fSFFlt*! ?^?11 5?^^ ?T15Fl 1 f^^- 

fjFTtPni 1%^? C^t^ l5n ^1 5}^ ^ 

(nucleolus) ?CB( i ^ 

(21?^ I 

■ C<2ltC&tfttBfC5| •iltC’F I C’Vt? 

W ^ s ^tll®C5l ?ltc^, ^<(5F J1C9F »fCf C'2ttC^t?ft^C'«l^«' 

Wn ^t?t?l 5jt5lt c?1^ cil^ ?^l I 

5IHS9I Sp^ af?l '9 5lt5Fl «(tc^ I 

®Jt^t*l (vacuole) ?1C5! (cell sap) | 

BT^I Httn? C? >1^ «ltc?i ^t?tar^ C^tC? fq^f?Fllt»l It^l 'Bit?'® 
srtJrt f^'9t?Fl% ^ -C'*ttC^tStlBfFWl W <!(tc^ i SttCll *ft^ts- 




^ ^) 1^1 cw^ I cfirtjfet?rt8r^ v{ 

I fttnis^, (plastid) I ?ttJll5® «5^ ^fl’iF 

<2t^ti1 '« >1^ I ?tt5li5^C^ f^^C5^rt?ttl (leucoplast) ^9 

CiFtr?lt?fl’^i5^ (chloroplastid) ?1 CJFtCSlJltl (chroloplast) ^ I 

(f^^c^T?tt^ ) 5^^ ?rt»ifec^ 

*if^*r® ^ti:?i I 5pq^ <1*^ ^ I :lt>ii5® 

^1 I c^ >1^^ *\U cf^ 

'si'xc-f t£i^ cim\^ i 



fb<i|—X 

fitifR I ^'t^l' 

#t5l <21^^ I ’ttc^?! W ^•s»t ^1 | 

«l«(t5l I ^^t?i1 ^1 «lt?i =l1; 

’Itciu iAV^ ^*tt?i 

^■!{ «fN 5^1 ’tt^ I 

cif^l ^ ^^15 C^t«H '«ltC5T ^1 C^S(^ 

«l^1l \ *1^^% (chlorophyll) -^r^^ttl I 

(chlorophyll)— nH’ifl ^1l1 CW'*!! C\ '51«ft1l ^1 
^fw«R, '« fw?i1 I c?i\^ 

?ic«(j ^rt'Siit ^t^i =iii ^«(tfn c^^i c^t ♦rrc^ i 

^U <2lnft^5i, ^^^tc?i *111 «f9 ^*1^ 

»t^iit ^ »rtf^ 

^t^*i, « ^%8fw? a^U9|9i c^, ^i#[, 

'»ltW«R, 5lt^tlWR, 5llt^J^l^llt5(. "I^?l1 ^1 *rtf% 

«rt^i ^ 'ertcsit >8 '3t<i ^1 ^ii i .. 










.. ?»ii5 ’iTrc<5 TO c^H 

«f9 ^t^l ^C5 CW^ts? C^— 

•. 'sisn 

CSFt^ (^) (K) (o) 

C«2ttd5t?tf^^l— (^) ^t^*!, (5i) («) («) ( 4 ) 

f^fa'Ht^— (>) (^) («) (8) (t) >lt91>Ft? 

('»») 

{'>) ^t^*i (^) (®) (8) (t) 

(<») 

car’ll c^, W5 *tfftc<?! ’ic*iT 'sitfelS 

aft^rl m (?r^i f^^itci <?[, ^1 ^1 ^it^ 

*1ti:?i 5fl I '^Y ’Itcf? 1 

'9 ’i^tf^^it’i f^cerm c^Mi}cii?i ^ 
c^^tsjtft^i ^^?(tfl 9 ^ »ttf^ sft'il^i 

TO^I I f^3| f% C?l «il<l^9 JRt^ I 

^fe*r»tftc^ >1^91 ’itsTii ^u» ^t^tcw^ ^t^l ^ 

511, «1tt<! I 

c^<2tt^^, C‘Jttc^1?tr«r3i, f^f^?it^ '9 ?tt3^t5®^ c»r? 1 

C<2ttCl5t?tt^C5;?i Jit^TO ^Sit^is ^fictfll 51C«(T ^tCf,— 

«|^8 ^ ’ttCI? «lt^ bsTitft 'll’?? 

>rl^ I ^1* ’!Hiii2t'*lt»f fap^it^ ’it^l^i I 

(enzyme) \ *l*rt«f 9 C'Sttc^t^ltefC’i %5lts[ 

<lttT I »ITO 1^*!'«tc^ «itC9ltl5il1 I 

^t?l*tll C<^t^ (starch) ^1 »t^?i1 ^1 »ttf^ «ft'il^l (carbohydrate) \ 

9 f^i?l ^eiritt I «fC4i cw ^%«rc=iii 

4ltc^, vnt <nrt< il’F ^ I 

^1 <3FtC?lt?lttfe!l *9 'srai C’FtC^ 

4|tC^ I 

^?^1 ft?l C^*l, ^(f, isrls^, 3!tWl 'Bllil ( 

^^?ltti ), ’ITOi, ^rtf5i!^. «P5^ ^ » 



'8 '5it?j« m 

I ' • 

'<wf5 «?Nc^^ I ^ ’f w 

*21^ torti ^^111 v{i7[ ?Fc? I 

t2i^ c¥N f^mn TO, I 

^km («5i?) ^’RJ fwr^F (^ cTOfe ^itl?1^ 1^i^5t»i tst^icji 

?ii 8 ^t5t?i ^1*0^ c^rtc^tui^ ^ ^^15 c^tc^ 





f^aj—va 

* 

*11^*1^ TO I ORt^ tStC^PF CTO 5lt3lt%^ ^^?l1 ^^«1J (Mm 

^ TO, <2J^? ’1?l’^C’Rl ken ^tJ^t^tC^ TO I 

9lfl=S I Jl^»! CTtC^ '«I^TO-'2J*lt^ 8 51«8rl-»5iM5ltll 

'sitf TO, ‘StTO ’itf^’itf^^ TO®11, '« 

TO I 

>lTOi '’ItC^ltRI 

( 8 ) I 

C^tRWI C<2ltcSt»t^5l « f^^flPTlt’l Min I knCH <2)1 fsi^flFTO ( 5^f& ) 
5prt^ w.in f^®^ i MnU nn Mm «tt®i5pi5 ^v>\ !|^ ®tc9t c>it^ 










•i^c^ ^ <i,^. ^c<5j^ 

^ c<2ttc^tmera ^n] 3^^111 «ittc^ I <ii^ 



t53|—-8 

<2t3f^'3 ) 

^h\ crrnu a?FC^ ^51^1 I ^t?tll *t? C«lttfet?t1fl|5l 
^ Cfl^ Sj^fg c^mtfN 

Sl^ig ^ ?FC?! I tf|^?|rcn >1«J< c^l? 













«ryr* 

fern fen fe c-sttr^flt^cnn njawtm ’in"'tcnn c«*ltrfe1ift«fr*Rj cnt’l 
•itfel ntn I 

^cnn m ^ca?n swj^ «u^l5 c^\n i *3t^ n»it 

n^ntc^ cn, 'sifn's ^fn ’tt^ nn i ’jc^^tn i^rti ^^*tii. 


/ 

/ 

f 


$ 

$ 


\ 

V 


N 

S 

% 


fe— (t 
fteftntn'« ftsf 

^^nt*N ^tftn c*r? i^tnl ^^^itft; fe fl«f cn 

'eifn ‘^n^fS cn^tn i v2it cn^ln^ 

fecn^tcnn fe^tn ^fr.nn 's -si^ nk® '^itw i 




fe—<» 

ftcBfn 

ftertntcnn n't® ^wrn wfnfe ( ^fn ) fttern »it*n c^n- 

caa^ ^wn *^1^18 fn3n< c^tn (n*) i 



ioe« 


atjfis 

>1111® w (•=,, ,)_ai^, .,«CTW ^ «»W1 f^irtn ’tfj^ 



f5t3J— 

I “^" CTW ftos» Jti 5^ fire«i^ , 

-r c^w« ’(■•ws ^ I .^, 

c^rt CTO ^ Ultnf, "•)" CTO TO CJIM »|t^] , 



N 

« 

I 

tb<il—b* 
V9 



^ ^’l C^tC^W 9Wtf»fC¥^ 

^ (pwr® (^ ^0511 Thr i «tc^¥, 

tjrtc^ 5tflf5 ¥fin(l csrf^ ^ ^u i m iftrsi^ <sit¥ 

tfl¥i5 ¥fliri (¥tt^ 5\f^¥ ??, 

<JJ¥n <i)¥i5 ^¥^1(1^ ^'s %**) I JR? (?ptt^ ^IC*(I ¥t^ 

¥fc5i ’!t^i5 's ¥fiiiii infe, 

(Rt^ »rt^i5) I ftsfSHc^^ f^^flF^it^ f^^d5?i 5ic*a w-fe (vii? ;»3 r 

‘V ) I *1? «ii¥iB ¥f^ 

fw«l fw?l1 '2tC¥l »lt^ ¥C^ I 



f^9|—S^ 

(m» '9 


flC«Rl W »2rc¥l ¥f^t f^WC^ ¥f9|l5^ ttS J 

¥^ ^tJThll f^<rtC?l^ CSltC^t^W^ »lt¥ ¥W I CH«I3I <*I¥1 f^llRt>l 

V f^flFlltC^ >rf^¥ « t^l|f5 fWSa ( *‘'S’') 4^* 

»lf^^ V* 'S V' C^ ^Tl I ^¥Hlt ‘'®” (Rtt? fsi^flF^tOR 
^ 5^,—«ii¥i5 f^t«ftni^ « ¥^iii6 i "u” f^silU 

f^^fanrt^^ ^m,-—# f^t«itcn’!i« <ij¥i5 c^«|?i i c^'rttsrt^lm 

^ ^ I ^ C¥t^^ C¥'rt«2ftft?J 5tt¥ ^I1| ‘W 

>K«IT C¥l^<2ttfhl f®WC¥tt^ *f1^n¥ ¥^5 I 




-«wfs 

wt* < '-‘B” 5t?l ’«ifl <tf5ls ftSfinrtu afni 

C»!H Thi I 



f^—>• 
fS^CTf^ 



^ ^rni ^fl c*f<ri 





'dflfo 




fsirc^t^ «rf^c5 *\\m\ fl«f ^ ’it^ 



?f%— 



§ai—■i'o 


[^UH CW^5l 1 

(«itc^ ; *1^ ^^15 c^tn ’ifii*i'« I 



1^3^“^ 8 

t^^JI 

^^tcif5i ?it<a <2r<R c^-rtis ( c^v^ ) ^n j?ti ^n'^m ^tf%^i 

I CTl^ 31^15 c^l^cai^ f^^’^t'i 



d08 


»2npf^ 

I (^>) 5tf^ « 5«?1 

®tc«t t^[^ csrtfe c^tw ^ 1—^^ ^^ fptai »p|C’«i5 Frfiii5 c^‘ 
ar<n 5tf^i5 c?Ft^ i «iit «rr^ 

C^TC^l ^t^:<2rtflC5|?l 5l>lt^?ItW (Parallel) »£ftflil 
Cit9if5 *ff^«i^ ?Fni I 5ic«<i ^rtfe{5rv 

I C^t^ 5«^l (transverse) 

'«l^?lll ^«»n Jill'S 5ltCf ? ^%t^?t*l ^1 I ^#l5iJ 

*ic«n ^*1^^ Frf?il5 ^t'9 «fisf’icara f^ai?i i 

^^J| c^lr^u i 

>PrC91?l ^l«|I^ ( i8 31t ta ^t91 Vs-t£i 



?ff 

^ I ^ ^fl'3 ^tTtU <Stt«l ( it AX 

fw ) i «fl^ f^;i Jltfll C^tW?I ^C?l I 3K«II 

«Ji^f^i c^u fi^c^K ^m^A 
I ^n-^t'® mx, *it< 

“p” c^tns >iw ^9? ^'’frt ^ cxftm TO I TO <ii^'®1^ ^hwi <tTO 



'V' ^ ^Ji] I “«'* 

f^«it^) ^s ^?i ^ »lfil«l^ ^ ( ) I 

c*r^ c^ c^, "81^ '5f5pn‘«. <ii^l5 ^ c^t^ i 

«jttf 's '«rv»r, ^ficw^ '«’il^ '»i^*i i f*if's 

's;?r*l ^f^ii ^1 «r«o^ 

c^t^ I 



:>«» 

c^ 31^51 t}c^?i ^fiini tt^^mi, ^'^*ff% <fi% isr^tRi 

««!tc^ ; ^t5?tcif?l ^^is ^f^Til ^artai, ^t^lcfil «fqi-^f^^t»l ^llsrta f^s 
<s\u tm I ^tc^i ^tc8it55il ^f?i9it^ ^ I 

(asnpt;) 



'srfFi^ 

( ^ ) 

=T^i 5f5prf¥is^'^^ <2r^t^ 

'9 

^t=gr^s «eif^^ 

'Slt’FtWPl Tfillll ^fiRN <2|^c^^ 

'Srt’ll I '5t^<2l^*t t%S5t^1l5it5^?t?l <2|?t% I 

—^*It is he who, to the nation of metaphysicians and visionaries has 
added the lustre of a school of experimental and inductive scientists.” 

f^^t^tc3it6i^t<i, fRC*R^; m’3rM§t?i 

^5S *if^Trl f^Titi:!, ^t^ti:^ 'srf?! i 's 

«f9 '5it5t<fl «2t’5S^C^ f%nr*1 (3F*l 

« 

^^C»l ^ «lt^1 

I <11 ^t5*i 1 

< 2 lf 8 iKar^ ^itcJs ^t^ii '«igls cwt*i 

f^t <£tFti:?^ I 

C^f%, «R[^ ^jf^9|«l I 

^t^tf*n:’l^ *ap^ I 


* Professor Armstrong has more than once publicly admitted the fact; 
and Professor Sudborough did not hesitate to say at the last Science Congress 
( 1917 ) that the Indians had done good work under the influence of Professor 
Ray long before the European Science Professors were imported into India, 
and that to him really belongs the credit of being the pioneer of chemical 
research in India. —F, V. Farnandes. 



*1’!^ *»•• ^5 *Ww 

I m ^^3? f^1 -S «2f|fi| 

JJPPT: ^*1 5^C'$ <*11^^, '8Jt^%9|c*i?j 3iT?PFC'® wt^rf^wt^! ?c^JtW 

«2t5tf^^ mu *3< 5!t^ ^ I »ii^ f^wtc3iu c^ 

^t^ltfi «2t^a6W 3lt^ '« ^1^t? f^^Btt^ 

'«rlt9it53Tl ^f^?itc^ I 

C^ltC^F^ ^1^31 lB'5?f5?l (?tt*f ^Uft 
^i-^U <2f^f^ ^tnc*i m-^W >it3itf«f5F f^>5^5itii ^s# 

ui ’i^it^if^ n ^Tm ^z^ i «£i^ 

c6§i «if^^tii ^f^nl f^«f f^«f 'S 5i"*^f^ 'sif^-^jwstn '8rf*i3ii- 
Iwt’i^ ii)3i3^ cvf^c»i3i c’l, CTt^wt5t3ni 

3(1, ^U ^I 'si^Tl 

C\ ^Z^^ ’f R ^1 'sisrc^ Ctr^t^C^ ^1 Wt31 <il^^ 51^ 

’«n2tff^?i »?i^ I ^tJ?9ilprc*t^ 'S fiiwi f^:i1*t «2rt^ ^^tcsE i 

3\U\W ^1 51^51^ <i|«(3('« -^91 

^z^\m ^1^1 f^Uz^ I 

'5|T5itfifC?!?l *1*^, 5i3rf5f'« ^tl 

f^’5sy5»:st^ refill ^tr<t*lc^T?i *1^ « I 

t2t«lt31®: cq^ *rt^.C3l^ f^’^Fl '21^^C31^ ^ 0{ f^wt^ 

1 f%TJl «y^^WtC3(^ «2r5tc?l 

c^U wT^z^^ f^*f*f3i ^U ^11 3i^j ^uz'^ -^Ui *l1t^- 

^fe3lt^1 f^m «ttft31 '«Hp3(5t^ tsttnf^ 

^*if^ I ^tart^ii »rf^ ff91. 91W ^^^; fsn ^ 

ofU ^’itcn J5^i «2r^tf^® ^«?it? '^^’1 *itii 3(t^ I ^t%i 

<il^ ^f3(tl^ nf^ ^ ^t^3( *JC^ ii\7f 7\Tg\^ I^i(1t(2t5t^ 

*'The Bengalee has a glorious future before him, a future in which, 
if we mistake not, he will conspicuously shine as the leader of 
public opinion, and of intellectual and social progress among all the 



'9f9h' 

varied nationalities of the Indian Empire”—Rev. M. A. Shooring, M.A., 
L.L.B.* 

>2^551^1, r^'S5ti5i?i 

I ^11*51^1 

f«pvt I tat’f 

^ f^9i, ^ ^1 «lt5i r»t^t?i ntcn ; 

W»til @t«I ^r?IC« «ttf!5l 

<2inil»ftl? t^t<i 1 '>v\o 

«t^i ’^’«i'« 2 pf’n^ \ 

>V>1 fk^ <2tf%^1 Stm ^U], '9 

cm^ ^C5i«, fffc^ r^c*m ^t?t^'9 I 

f^’*f1 «2t^^Ci!il ’I?! 91^ ^^51 

Bfa^^jt"pfc^ (>br‘»i-'^8) fwt5?f*f^*t<i I 

f5i®tc5i^ I 

i2iif«tf^^i, <2tt^f5^ <2i^f^ 5151^ 

fH’Fl f*fC^ I yi<^ ^1 <|Jli?i^ '9 

'5l«(IT*^'<f ^^5J«1C^ I 

^vis Jitc5i '9 ^f%5i.t^'sr5i 

I t? f'snm \ 

^*ft?l1 ^Vs ^Zim I C^«5lt1l ^t9!t3 

I fof^ C«2J^Ci5f^ '^fc^icer ^1<fjt?l^ 
I ?tc? w\m^ <2rr«, m\ 

fww I c^^ti:?!? ?i^c^ ^ttsrt^i ^^t^^tai- 

wr*l5it^ ^ ^t^*t f51|^t5» 5|t?rt^?l "llA 


* ‘^WR ’»hn^’—«> 



fapiil ^11 5|5f|!:^ 

^C5ic^ ^ »ii <ill’!i‘t^i ^srffw '22l*f’f!? ^1 

^i^5tc?iii c^U ^pr?l ^n I ^f^’F■t•^»t f6!5 Jiti^tc^u c^ti^ 'sTtf^Kl c^^t5i 
I apcsi 3FC51 ^ift<if^'siitcvi^ c^l^ I <2t«il5i'»! 

'5ItC9i^^t*?f?l C<1^5!t^ '« nt? (Sir John Eliot) f^, «!J 

1 <2t591Csl^ »IW ’IW 

C<2f^C®{%I f^tC^?I '9 ?lgtfW^ ffl ♦It^C^ <«rtC^ I 

^b-ss Jifjisi cft^sitfe >it?i ^i^'n ^<**,0 0 0 ’wc^ 

'SI*? I c^ s|c^^*t1 

<1tcil *(t?*tt9 C^rt*l I c^itf^^ 9lw^*t1 

f c’’i^»itc?!ii I* c<2if>ic^r^ -^mzm >it«it5ii 

m?ti:^T f^f=l C*ltl^1'f^^ (Cobra poison) « ^RIl^T ^C?l^t5 fm 

J\\m f^'Slfjl^t^CK twt^f*t^t? f^, <« 

5 ^|g ^t*r fl?l—‘A’Course ‘B’ Course ; ‘4’ '9 

tf4^ ^5?*® »tiij f^5i ^t^l, ^1 

»ttcg<j 5l^«l ’ttfil'5 I ‘f^’ C^tCJl'' 9 *lf«t'$ '«I^« 

*11551 -<^^U^ « 'SI^II ^CT'«Fi5 4l^«l 

5fsi^ I f»(’Pt’il?l 'Sltfil^ fffH ^511 B. Sc. f®^!! 

f»t^t<^c'^ >itt^i:'®i?i 51*1 W I 

*ii:^ t^«5tC5\?i fi^i:^ tw^t?i i >i^c^ 

(:>a.vis»o ) 5|tcj^?j c^£lf>iwf^ ?i>itTi5i *itC3?r <2f?itsi 

'sinjt^l^ I fsf^ *ic<i f^’sif^'st^ic^i^ ’ifti^f’f^ ^^111 ?i*f:^5iii 

f^t=lf^^1 I <iiw 

«f5W ^^aj 'sjtat? ’if^sifsi"® ^^c'sci i 

ofc»t 'si^i m 'si1?itfwsi:^ f ^wstn 

Ti!i*i ^Tim I ^ c^cn m] mH\ 5iW5?»it'»i 

* «rsjll5a ’TC^R—“It was he ( Pedlar) who prepared the way. He had to 
, clear the jungles and prepare the soil for the adad^. 



1km CpIi S ^C5| 'Indian Association for the 

Cultivation of Science’-tiin l 

♦nrt<l^wtc5ni i 

CSrPlC^f^ f%l| ^C91C5f 

c^tsnif’f I 

^ lilt's c*r^?i c^t^f^f’lc^ ^5ij 

fsBt^ c5**i»iai^ fic^si I 

f^rJi’^CSicafii i±(fkk\ $Si[tll C^Wj 

^fllrtt^ I ^c< ^tsftcsit?! ‘Indian 

Institute of Science’ srtcsi ■^1$' »I*TtPl^ I 

»lt?I ‘Bose Institute’ I 5 t$rl 

f^f^i^cii« Uim $$1|115 1 

<211*1 'Str^k 'SitB'Wl ®l^?|-fB3r 'S <5it5l^l ^2t^lBSr I 

'Sif^ifilirt’i CTO ^1t ^?i*i ^fiinl ^U ^fnntf^TO, ^>tiit8 

^tc^ 5Cllt% f^tr5^®t5iCl|U 

Ciitr»IV 9(W^*lt?l <2f?%$' tacwc-t *l^^?lTilH5R ’$f^ntc?5l I 

'BIIbWI «i’lft»tBC^?l f^r^B^l ^t^tcifu '5ltC?llB^1H ^C$ I 

i!^\n omi 'sitBi^ »2i?'gBcw?i 

^tfWTO ^tC?ltBJ I 

^t<5 ^C^*tt?l « CSltf^^ <2i?r^ ^l^rt^l TO 

fSiflJBar C^C»t l^i^lll C«ft^C®{^ | C<2ir*|C®t^ ^5ic«f 

«2tm t%^<I f^irl TO ^tc^ff <11*1^ 

'^t^l *5C^t Bt^Hn «l«JtBt1l, ftai9lC*ll| 

f^t=if*r«Ft^ »it«itiic*tit *ifl^*it’ttc^^ wIjr^i, 

wm (2r?f% 3lT5i1 ^t^C*l <21^SIB^^ f^l*1 f^gis $^-5 '®t$t« 

♦tc^ ^ I c^cai *l'j|«2t»f^¥ $51, ^t$tl$?tc^ cq 

C3pn f{^i^ ^f$c<5 $11, <$t$i ^t*rt$c«l$ iit$*tt$ I $i:ntc*t$ Ikfm circ*t$ 
W^ fTO5i1?i*hWftf$’IW f^w\ C^-st $^llt%I, 

1*1 i5t$nii ^ toc$i ‘ii^’1 f$TO*iTO '2r'«i$ «i^f$<ii 



'08> 

<smssi mm 

(StC^t^J I ‘Those who are pioneers in this field have no 

traditions to go by or follow up; they have to chalk out their own 
path and formulate their own schemes and carry them as best as 
they may. Difficulties arise at every turn but with faltering steps the 
weary pilgrim must keep marching on towards the goal; happy if he 
reaches it, but equally happy, if he parishes in the attempt' 

^r<«R59tc«t^ 511, 

’I**! I r51C«|ll1^ f51^iil«t ^1|5i 

^51 7{\ 1 jfti m 

5itt I fePl C«f^^>lt51 I <21^*1- 

C9jt?IC^?l ¥tC5| I 

^t*fl <2lf?f5S? <StC^n ; C^l5i 

’itc?! 5it^ I «2r^tn 

C2it« cell 5it(^lc»i5i i 

^palcn^ >iisicia|^ i 

^f?ici5 I ^%t%^5i,—“I may well wait a hundred 

years for a reader, since God Almighty has waited six thousand years 
for an observer like myself’—•'sitfii «f5lJ ^f^r® 

♦ttf?, ^gt 'siW-sl mU f 

5if^® «tf?iRsr?i ^511 

*\tzn f^5i1, ®t^1 ^if'5'5|® tinted 1^wt5if»i^1 

^\'^\ ^5ltg <2t^8(5C^?l C?Pt5l '51tc»f ft5i 

f51W*lfCJ^ ’Itc^ I ’V® f®f^ '«lt^5( 

^finite?;!, ^laj *lfhFl C*f^ ‘tomorrow to fresh fields and pastures 
new'—35®5i 5[m\ f’hitt?! ^f^ic® 

'tlf^^lf^—^“yet in the midst of such discouraging and depressing 
circumstances we must cultivate our favourite science.'* 



«F9 f^«w r^fsi I ifl 

I wlas 

^f?C5|s y|?F?:5i^ f^i:^ cm\ 

5tf??r1 C6§t9 I 

<2tfW5C5??l '9 '«ltit*f <2t*tt^^ 1^€?l 

I c^itfii^ 5|c^^«ttti «f5ij «st^«i ^n, 

^^151 Jltft^J ■^c?^i, <^i^? 

’Ttsit^ll ’Tt*(t?l*l ^f?C519 ^IB'3 <s\‘^l%ll 

3}f^ ^t^t?i ^\■^ »ftc?itf%^ c*fJt I W h^'Q, 3pH, ^ 

<2|^tri^ ct?f’i^ ^\im '« 'Q^?! <2tf^ 2Sit?i 

Cft1^9l ^c5j, siCi^ <£r^^ <2t^tC*rsl ^t5|^ I 

apcsi apc^ ^^k’^ 

fi^CSf ^^»^5R5 r»f?:« I «il^?irc^ f"t^ ^tft^ Jlfk’® 

^«llt?l tsrf^c^tf^^l s C^'tf^^ <2t^l^ ■« 

«ltf^^ta fwfsit’lt?! ^f^llltc^ I vu^ <2|*[t^ 

5t3l ’It^l ^^5|—“The great secret 

of his success was his attachment to the work of his pupils. As soon 
as he perceived that any one had developed ability for original 
research, he dropped all joint work and allowed him to carry on his 
own independent investigation, although he was always ready to help 
the student with advice whenever required. Thus did he train up 
his disciples. That his method has been successful is evident from 
the results.*— F. V. Farnandez. 

^tf^, <2r5®i5c®?i f^?i 's 
5ltf^ I <2t«lsi 

«2ttfl HU '8 Him ^tai «&t5 

iS\m ‘2t^t»t I b' HU 8^15 <st^ 

I 





'W^l ^t^t?! 'S >Sim <2t«*tc^ t^9ics? 

^Hc®f «2t^t*f ^f^C'5 ^fl?ltfW5» I <2t^5CSf?J'St^tTf C5|c»! 

‘Indian Wares'—C^tf^f ^t®1 CM^ «ltnt^ ; f%« 

^r^5lt=l ^1<IT I 

’lintlwi:^ I 

^=} I is-8 Jiic^i ^t'§^r?i »i*(»t^=i *it«?ii’srtTi I 

:)»ob' ^\i^, ®t: 3Ttc^, ®1: 

»f?i 3itr.5i, apc^i ^ts c^t^ « ®t: 

^c’ii*1hit^ <21^^ 5taj’l*i ^tf^i^il 'siW^icwc^ii fi^N W i ^fl- 
f?fC5l<l 51C*1J ‘5lC^^*t1 'S ^2^<^^ »2J^t*r ^t?11 

I «2l^a5t^?i gt^ w?? ^l'« 5i1*(^it^ *\z^ 

I ^1 ^tc5i ^1— 

C^ff’l '5t^fl»r^ ^ip ^tsi^t^l, '®?P ll'mf^, 

’^U C5’i\ r *jp^ 5i^i gtc?i^ 

f»tcilt^r*l<i <2t^t^ CW ^^31 

'5i«(Tt^^l 5i*»rr^ ^tet^i i£i«t^s ^ses^ ^mm 

I '5t^c^’?i In^r? aj5.«i 

^r^islc^l I f»|9{«*J C9I^ (Sylvan Levi) ri<8lt<^ 

—'His laboratory is the nursery from which issue forth the 
Chemists of New India’ 



c»f»t 'e 

() 

c«f“[ 'e 


'sitc^t^ 9tc^?i c^’t ^flfsr® 
twc^ ) I ^ c?i^tapc^ ^iS^i i ^*ft^Ti*l 

^^^ ^<11 c^^ ^tf^^if’1^1 cm <4^? 

^31 m^\^ *ici!, ^«'<ii^ ?c^, disc's \ 

^8 f nU « »t>i 5^11 

^iRl ?it^ trt^t^^l (ii^? sl^i cwf’ic^c^ (^c^n 

«ft^t^t?i ?rtfe5p?i5i^tc^ mx >sip{ 

^tC«lf^5PC?[5lH"«l5 (^^$1C?P 5t5,«l I ^^til 

ctf»t ^=^s ^n*(tsi « iaiti:^?i ^-tin 1%?i 

I ^?il ^\-^, ^t^t?j ^fiiTii nt^ « 

i»t^ ^1 ctR»lii (^1 ^?i'5) ’q^ltaFoi « ‘^f 

ifj^? ^^rcwn ^tc5i? m\m^ '«‘^i’ ^[xm ^f^9i i 

^tc5i^ ‘»d’ '3 ‘'«i’-vii?i 

('5i<i'!. ^ ^x ^35) ^tfSc^ 



'^’ iSf^f, ?!tf»t sj’^tc^ <lt^l ; ^^x ist^z^ -m '9 atc^nr 

wi ^ ^^ftCSR ^«(I ‘^’ f^^C^-sp (^15^t“s 3 I 1 


♦tt^l ;— 

^firf^ « 2 t<iR '«* '®*i '«‘iK9Rr 

^C9| 






( ' = + ^ '.(^) 

....(<l) 

’iij^ 5’&i nt'sui I (^) (^) 5rt^ 1%t5i I 

= '^^ 1'51^+V X>rl*—x»l1*-^X'31*|- 

=^*{^)«(>- ^ )-.| 1 ’(®’-V )} 

- g.lv (®*-'’*)} [’ftw-i* = iJ?^ ] 

= ^1 ^—X*I1 « 

-3*-^* X»l«=^«-^»X5li*.(^t) 

5»|ts?|l HtU I t£l^ ^ICIjJ *-H* I 

^1 r^^C’1’1' I c^tc?«-^5<1t'8^-^ «£|t^ 'Sl^^ i I 

^Jt^Jl 1^^ wt^?i I miU9i ^ 5'fej {-is 5i^^n«i) Jill 

'9^ W’l’J iIt?i cw*t s I 

^£^^•, 'Bitc’ll^^ «bt?i ; 1^=5 ^^*1 

;g^t!! (?f*{ 'a ( *%’ 'S ‘»i"-tq<i ) f^3 5i^?i 'Bi<t?i iPt’n | 

CWi '9 ^tC9|?J ( ‘<81’ ^8 ‘>lf*«i|1| ) I 

'crc^l^ Sill -I 

'^t -^x 's r»f^ I 

V 

t^C»t%?RCn «l'^t*t "^nl I ‘'®' « *>»" I 

( uti^) «p9i aj^*i ^1 ^tt<if»f^ w’t c^ I 

5^t?i art ^U®i^ vii^' sk^ w ^^1 w j 

f) 

^05 nt^l *V ^sn 

-.^4 x*l';^l til?iC<1flF ^itfn i* 

‘ • J» 

^ . ^ ^ 

• ♦tfiRW wi cwr^^i >w»i ♦««, ®tclc’*| 

invatbnt «®i» <ti^*\ ^t>wt aril f*nK*t’<F ’ftl5 *W1^ ’«f«w1 I 

d 





tB^^I-hll fjjC^ ; ^llfs 

>« vp 

X3Fl«.(:>4 j) 

01^ 'Sit^tt^ 'fit^'M T?l1 I ^^#5 ‘'Si».c^'« 

f^f^l ntR?lfC*1 5}9«l ^fiicis l "'5i*-ci)K ^flf, ( 

:^U ♦t«rtc<?» ^t5l) 

\ ^tm 'sit^i's *it«( 1 ^*i ^'«» 51? 

<^5i j^^c'c njtc5i?i 0\^ *ntc5i?j ^t5 

^<(1 f^?n, <1C^, (^cmn ^tC< f^’ltr-f^t^CSI (danger signal) 

^tsi I sitf^^JtC^I?! 

»it*fr?i«i 'sic^cti, ^^511 ’qf5?itcf 

'SltC^f^F^ C^C^!I r*r^ C^ M- 

3FCT <1? f«f^fel J1*^C^ I *fJt^ cwf^c^ci <2(9151 

f^rft?( <^t5ii5(t<i ^<t<? ^ipi 

w«ilc5( ^f»i?ii ^ ^tc5i; * ^5(t^ ( ^? 8 ’?t^=i) 

^{5^ I ^^^1? ’^tJit^ii 

^ ^^C5i »iTt^r.^ ^\C9|?[ Rr.5F (fifT 

ai!it^?i) ‘^1’ ^tw. ^tRji ‘«(r *itw m'i. '5fr <trw 

f55l^ <1tW1| ( <2tf f® ««»» ) *tJl^ <^ ^^511 

arc"i?i ^i«i«(l5i, <si-^i i?t^f??( Jiti^tc^ii ^“jf® ^tpn?i ^1 '»if 

t^nf’i*! I ^ic’f ^ «(9(5i C5| 

^f5(^t^^l ^ imx f^ft?i , ^r.? c5i 

f t®t Mfj?!! <ij^? C^ ^t®1 i^^c® 0rt®lti;^5l ^C5?| <2|t«, 

fi^C^ l(t® ^«ltC9(?l ^?8 ?8f^ \2ttc<8 I ??<3^!t? ^itfsi^Slt’l 

^C6?( «2(n^ ?it5ic^ ’qfw ^51 fw^ '<»i* 

‘?f» <it»( ’»151»J?I ^^c<$ *1t5faic^® ’ifiRW '^t?ll ^5i1 

CWC»t^ ^n*tt3i f5iC5Sf^ C5!t^?i1 ^^tC5(ll ^^#3 ^t^?l ^tc^n ^ ‘^* 

1 «2(C<$T^ (5(9|^^S 

• 4<lttsi 9R5[Ht^ ?FI[t 5rl^F, nw sfswtlf, cicsw •tsrt«fl^ 

*^51? c5jtsi?i ctr:^* ’sm ; ^RfV^ irWstn jrt^?cni ^wt^r i 




«lff^ wl 

I 

c*f^l ^r^c^cw. ^tf?n:*i, iiti^?i ^1 "Uti^i *^f si’^tii 
c*rc»r?i s^i,—*iiif mn f^c^ mu i 

‘>i*-<ai^ 5ift^ %Y « ^8 51? c»rtw« 

^aj, ia 51? i c^’ln 

‘«i'c¥ '«tl’-«ij?i ‘»r’c^ **rl'-‘ii^ mU 5t^*i \ ’f^«! »il«ft?(*i 

<f?lt‘lll t£lTC^t'?1 'i^^\ *(1^*1 

xnl*'*.(>‘») 

'i^ m tat'5' ?(tn*l 

+*ii»+?r* '1^ 

•SI- +«|44-tf«X j\*/ . ^ 

'Sl’f I c^ C^t^i C^ C^t5? ^^5^1 ^fs^i I 

c^’t ^h n\^U arc^n ^ 

^fa^i I c*fi:*t^ ^j^*it5R (^1 ) f5!<ca1w» «tiw a»l 

f$;ifel ’I'tsf ’if^'siH ‘^* *<» 1 ' 'if' fpi? ftal ^ <st^t*! 

lija? nr^ta ?it^ta »it^tc?u aptfiral 

‘*1* ^tal i cij^ ^«itfet^ 

affac^i:^ c^, igltc^t^f ‘V ‘ai’ •n* « ‘5i*-iii^ ’ifa^iti fell 
V^rip^prif^T:!^^^ ^£(^'^ igli atf-t ( nfm\*i wi 

i 

cwf^atf^ ca, («^»J> cwc^a ?(t^«l1 

'«i?{»itra cvr^w’i fa'ia ‘5i* Wit 

’it^taicaa ^ 

5t= V''®^ +At^+*f* .(>**) 

JTST af^al fly^ «itc^ i Wfia 

( ‘®’ *«j^ '*?’ ) (gfetC^tfr t%ll f%?[ «ltcaJ, ^^tt»t1l ^'5‘H[*t »l?t?ltl’l1t ’W 
‘;t’ atf^^j 51^51 ’ic^^ «ltt^, ^1^ t^fipf^a «irlf^^a fwt^ i 

^sRca* '«ttc^f^'^^ta1t*ra f»ii6l^ ca, yi^^ac*ta ‘^‘ 

’'ir*? »i^t5t «itcay; ^ta *5t' atf^^l »i^c«ia *\v^ ^'^^\^ ^a, w c^a»i ailt^W 
♦ta"^a 3T»n:^ ^t^ta i ^ta*i ca^i fora afesti- 

‘»i'-«4ia «lfa^ W t^ f%9 i. ?j[^at? ivst? * 1 ^^ 111*111 





esv- «fff^ 

^ i^c^ ♦ttc^ ^11 ^91 ^♦tf«P^^- 
^tc»ni f%t^ c^, ^^*1 ^tTi c^^l 51^’ 

‘=<* ?tf^fetC5p 3ilt ?itfn^c*l fit?*l ^111 5f^C^ 5»1 I 

^«ltfn '5it^t?i’f5 >rtf?r '«"5i* ntH 

‘®* ‘8|' ‘if* n\fH ’iNain) ‘R*--iin c^ f33i^c5i w, ^b-^i? 91^- 

‘®’ ‘«1’ V S ‘>1* ?ltf^ ''SR’-cq^l (Stt^I Cf\t I «2t1^ 

c^iK '^it’lf^ 3^lc® ♦itc^ c^, >1^- 

^?ic*l *^* ?rt8^1 (c^’l^l) ‘»i’''«flii I 

(2if ®<ic^ «it<'!Fi?Rin ^*11 ^t’li ^1; ^t?t*i c*r*r ^ji 

^»r5it^^i '®* c^ ‘^’ ^n^ti (Si’ptn ♦iti? 1 

m CTC^rQ 91915 caFl»l” 5 ^^ c^, >ifw c^ic^'^i:^ 

caFt*tc®^ 5i»®^ ^1 ^it^i, ^tt9itc^?i m ?| ‘^’ ?itf^^tc®f 

»it'«Ut 1 ^tc^in CTc®'® ’lt?if^® ■?JtR^1 

9W'«*t 91«^ ^t^l 919? (35t*jl^ *l£l^’ «lfaf5l^ ^ 5£|®^1 

^(t’t' ^Csil ^?11 ^tn, ^1C9ltC^^ C^5|^C^ “C^C^C'Q 5i|^ ^■\‘^” 

^%® *(^c*t^ c*fc*tii ^h^lflc® ‘<5* = ^ f(\^ij{ 1 «it5i?i1 

waFl*n '^1 *(t^c^ '51^*1 i ^c9i 'iv^t >i^^<i*t^i 

‘/'3«+«l« 4-lf«-.il4 •••.(^•) 

<il^ '»lf??R’1 ^fillll m*[ 

’itcii \ Mw\ 5ii^ y\^ c«ri»tii 

mm 9il^® I ‘51^t?pf’?i^F®l 5it^, 

m*t?l 5lf?® ^tC91?J 5i}^ 5i^^ll«jfel J 

(%« '5i'---il?l f63? 5|35 '-si' ^j» 

<(?ic*i 'j®!^ ^fiml fffi®iw 1 ^^®: 

m’*!'—^ mm ^it^c® men 1 ^tn«i -(v'^;^ x m* ; 

mmi ®e?i j ^®nlt ( ) «iin'^ ^tuf^np 

*Ft9i «2mfM ^cn I ^t9ifetc^ n? ^tt®n ntnl fet^® 

-91?*» -fas^* C9im m^® men 1 ^pcm si^ »w[|®n«ifet 

V'®*‘+^*-+w?+^‘********”***(?>) - 




«rN*i ^ I cft^ 

ajttg^ Tt»i c>it«f1’^f«f ^ ^finrl i 

5^•^^ (V ^) ^t?il nDi*i ^1 

*9^’ ♦lt «?1 I <»tf?3rt^ «lt^ til’ll?! 

«(?It*i5 at?[«1 til^R ^TC^ra ?l1t^1 

*!» i!^?^cw ^t« '«i5<ltr5 

I C«f^ ‘3=|’-<iJ^ 

M’ '=3’ Y ^ C^ W•'Sl'- 

-« ‘1H» ^tr' C«!l*r?l *1t*T'« ‘5=i»-t«|T| »lf^^ fl^ C>1^ W I 

1%^ ‘3^’ ^ '« ‘3=|’ fl^ <il^ C^ «t«|C?lT^ 

‘^’ ?itr*t^i ni^ ^'^u ’itc^, ‘9^' fl^ 

*k C^^51 r[^^ alt’ll ^*^11 ’I'^fl^ 

^ I ^b' ^1 ^1 ^ »13J 

»!• 'Slt^tn 5l1^ %V\ st^*t ’5Ff^rs5 

I 

^ tn^ 1 ^t?nil ‘fl 3 fi^c!?i?i c»h ctr*l 

^tf»iiitf^; ^s! 

«2tf^c«ft^1 51W '^11'^’ sim 3^1 VIRl 

*l1i:if ^tr»i^t1%; ^a^'v 

^^KW?l >l•^C^t’l ’»t*R ^ 3lll ?II^«ltR^ n\'m\ ^t^C3CW 

'«ltf’T9tf5 I '»ltC<’P^^t^tt»T^ C^l, Ctr*t ^1^1 

c*f*f <a^? ^\ ’i^t^'s cowl's 

*rt«?il ^ j m*i\^ ^*f«r^t?i ‘Sfcelt^ 5|i?i «ltl5 ji^j 

^fl^tci I ^b' Vl’v ^n ^<) »!f|^1IC*l?l I 

c^r-i’s ^it^nil »a% 

*tt^ I ?FC9i ^t’Ttf'f’lc^ (3r*r '« 3i«l fl^tii ; «aa« 

c^ ^tc^n *lc% «f7tf»lf% 

‘57* taTi (^ ^t^l »i5ifit «ir«F ‘«i*-«a7j *pf8 ^ 

I =«re9i «i?t^5i ^*tti5tc^ ^^'S ^iflf nU ; 

«iR? c*m, 's ^®^isi ^t»TO ^^tt5Ri ^ujfl ^Td ‘«i’ 





I ^ I cwn- 

Tt»Pl?l Interval, CT<f Separation ^m {; 

^?l^ ^1 'Jl’-il^ *1t»fa|K ( •«» ‘<s(* 'w’ ), f51?ic^«p ‘2|*ltf^'® 

cn > 1 ^^ ’?h5i ^flic's ^ ‘'si’-tii?! TO« ^ ♦TtC’fH 

3^C«r » 2 t«lt^t^ ‘^’-til?l *lC5f CT\% 3*1^ 

I W! ‘a=i’ ^itl^tC’? 9 <2t^tni^ 

I ^C15 C^ C»fC»[?l ^C«|I 

■^fii^l "'itf^’atf^, ^i:«ir c»f"f '« 

^.*119 511^!?1 fw^ ^f^?ittw,-~’lt^1?l Ctf»l^t't|ll 9 

*lf^’4l 

'8iaj»f?i 5^951 7\] \ c*f*r 9 ^■\im ^15^"^tw 

mu 'sif^itc^fn <21^® 

«ltf»[^tf^ i f%^ Cilxn?! ^1 

^tc’iii <21^15 ’I'SI ^it^i ’I'^ri c*f*f 9 jpsi 

^Jit^^i «^?i—c^ft'^i jgli 

^*rtc5i^ mU ’ft^Kl I ^c?i c«t«tc^ ^U ^tt*!f^^c^?t- 

; cTr*r*^t5i-’i?i 

«f5i«.^tc^^,—C3( 9f5tc^ ^%n c^*t^ ^itw 

«2iJitf^'s ^r^i^il f^^i «!i^wc*i c^*r 9 ^im-^ f fiR^i 

fl^l ^t»!51 ^'2jf^ll^ igfetil ♦IC’F ^t^tn*! «[’!«.- 

iuc*i I ^^5it*ra ef’lc'®?! <sif^ ^ 

«2tf^ I •u^ ^«ll ^t^Rrt ^icii f^*t*f^tr^ ^tc^it^^il i 

^^\^^ ^ ^ca«r ^n\ ^\tz^ trtc’ii c^, 3 I 1 ^1 

^tl5 *1iftc<?l ^tu<l 'Sltf^l’atf?--"tsSW"! '«ltc^tc^1f m ^1 ‘^’; ^\sm 

*ff{8 ’iwtc<?i ^%P{ ^1 I 

^^t9 C«ff^sit^ C^, ( C9Jt««l Jl’SJ ) ''5*-‘ii^ 

^It^'S "»lfe ^f^Trt ^tz^ cell I 

c«i®i srtc^^ *1t<^afl. 



ftfSI I 'Bit?!® 51C51 ^?!l ?|f^, 

^t85t?i 5!C^ 3it«f «p 'Bitc^rl ^rr»rsi c?i 'sitt^it^ ?iWl 

'8ia!»!^ ^^9! ?w^'« ll^ ^^t?f c^c’t.) 

'S|3t»!?f f^^F5|fet?( VS I ( 'B;<t^ C?| 'BitCSrtCT?! 

m >T"^ ^^?li ^tc®!t^-^t55l I 

UNtC^?! 'BrtC^lt’F-^tl^t?! '5it?it^?| C*IC^?I 'smjIUCTiF fqfill 

5t^«i I ^tait?! 'sitii's^tc^ T^vsvi 

^<Ji1 c’fcai ^8?t^ vs a» ^l5?itc]5 

^t^!t5it?r C?l, «ll55tcf ?tl^?IC5l^ CH ^t5!^?I 

<ir^?l1 ?lf5,?!tC5 '> ^tc^l I ^t?l !9lt^ C?I, ^W.%. ^tH?! 

c^'»rtJi^f?i ?i1^ ^fSstr.^, ?c?!?! 

^X^'S c?l *ff^^l '®l3^t?! ^C5?l I '»lf^^’?I 

9?t?i ^’^t?i c»n;»t?i ? 11 ^. 9 iS/1^ ^^tlapw 

*«!’ ‘»f’ »*i^x ^<«I1’ «ifi* i1tW’3!?r ^t?l1 ^tc®!?l '»!* «'^1’ ^t?rl 

^tw?! ^k^?I ( ® X 51 H-?l Cflq? igFtCSl^ 5|tl^|^ ( ® X 5r| )-yqil 31Slt^ ^^C'S I 

■at^I (^^+«l^ + tf*) «15! ( ^1*+«l1**:t-ft’ ) 

*ir?if^^ ■'Jr^?i1 a|5«l ; ^PC?! tii’csFUSi '>*\ v 5i^^?i«i^l 

X51»-»^t^+mi4+|f1*_^^ XJ^'l^raO.(^^) 

^m'\x 5^•^ 5i^^?i*i^t 

-^4 +«j 4 +f A —^4 X 5 j^ =0 .(^«) 

'Slt^t?! «lt?l*l i ^?t?l tsi^ C5l, ^ S fsi^i^ ?!l<1 ^^i{\ 

^“sf^ (2tr.^i^ isit?! %« I 

f^c?t^*i <2t‘ft^ C5^1 ^t?i, «<?i:«t?i 

51?l|t^ it?*! ^?11 *1tC1l—f^C6^*f—f^®l5l, ‘il^?|i*tl 

?lt5l f^C65i*r S fs!9ii!'<8fi| ^C15C^ ^t?t?l f5?ir’??l ?t1^?R?|i*1 

; st^i 'sl^t?! f5?;% c^vs^ 

?|CB! 1 f%« « wn ai?*i ^?i1 ?it^ ^rl ’tf^T?l 5ifif 

'5ilwti:^?i 5r^ ^?i (5it?trv ^if^i^lff 'iJin’i %?s ^\i), 

^?t?i C5i c^t?t « c^ c’Pt^ fvzvi 5ic*jj, < 2 rc^j^ ailr?! 

*19 *lf^C*l?! I 5it«ltl|*| *f?ic*l?! ^lf^?l ♦fCBF X '5l^5p-|»|fel i 

c'»p^3j^ ^^t?i ’ifii^it*) 51^ Ji^ts5i aili^ aj5p5i<5 I 




flitu ’tC’F 5Rt5li <ij^ ^«n 

c^^-’irft’fliJ ’«it^5rrf^ 1 cw<<l c^l-3rt?1^i f^?!- 

^tc^s «t?Ftn ^al <ltc?i I m\ «it^ *i1ca, c^ 

^t^5taft*r ^faai «(trv, 'stftom ^¥t' 1 ■^rf«^-->rW 1 rt caw? <u^ 

c?wa f?i?w? f?w?w? *^*« ‘®’ ?tf^r 5 *^? 

<2t«|3;fe| gll fJi?W^F '5jit?^tt^'9—limiting case ?{W— 

^h ?t%^ *if?*i^ ^f??tw I 

?45{ ?lt^t? f?f^l ?^5lt? Sit?! t^w*r 

t£j?t git? ^?t? 

—^ca? sicai I f?C6^ « t^WW? 

«2|C’3J?f git? *5® *tf?^tc*l? I ^Z^, ?m ?l5i1 'S ^t? 151^ iSl^ll’F? 

'5i??'t*t 5it^ I ^c«a (Wt? ?i??t5i s ?'tw? ?i?at^ ?ff?tw ‘^1?^ f?f^? 

gll ?i??tw? f®? f«?i *ir?5tt*t ?ff?t«w, ^f^z^z^ 

^^tcr? w-r-^t^i-?? ?i??tiill ’5® ’ff?f5i^ I 

^??rt*t ?«?t? ^’i? f?f*il ’itsal >rt?, ?«(5i ?l5il 

5*lt? C»f»t '9 ?^tw? ?i?«it^ ('9 •?') «tc^c^^ *19 ’if?!^^ \ ^x 

cvf?l ?t? 1 ‘^i’ ‘fl?*s 1:^ nf?f^i5 ^?t? «i< 

^"It? ’if?*!^ ^9a11 ^^?t? c^cai^, ?t^? ?l^!l "9 ^^t? 5lf? 

«2r$maF finite? ?5ii ?t^c« <ttc? i m f^ntc?, ’^t?*! ^^’pi 

gll cffH ?i ?Ftw? 5il ^l?c? c^?5i ^^t?l ?l5it?ic^ ^stf^’tu 

^^C?,—?litt? ^9 git? f^esp capt^ * 1 t<Vl «ttf^C?3i1 5 CJr»t (?1 W) 

< 2 rc?t^Ji c?t? ( ?rc^f*t) ^?« fittat^f^i c?t? »iw 

?|^ltll iiJ?Fll ?1jp ?l5it?iW ^1^'2t^1*t ?ff?t? ^?t? t%H 

?i5ti <^t^^c? I ^«ttf*i ^isfi? ^??‘t*tii, "^t,^ ^r?f^'» 1^^, "I® 
^f?f?^^ «*ttf^? I ^^?t^ ?1^ ♦It?! ?t? c?, ?fg 'i)?f>itai < 2 t^t’P 

('«j’t?t*i? ^f®?’i*i ^t^tcf? '2t'®ic^? wtfl «2t^rt?t? ?*f?^) ‘ii?>,ar*t 's ^tw? 

nfsf^t'9 glt^tc???^ ^?t^ ^c? uQ^li «i?^t*i^=i ‘‘ij^*t?F 

?^C5 ti|C?r ’lf?«t‘5 ?'?t^ t^?t? t?iw 

\ 

«rtwt?p^?latl ^t? «fi?pll l^w? ?'f??l «it5r?l ^?Jl? cH? 

?^f?? I *jc^? ^*fl^?W ©t’i c? ^wlll «i1f^?tfi?»i ^t^t 



c«rwt#(^ 

(^spmc^) ''S* C^t^l 'Blfitsni ^ »PF»! nf^ ^ 

C’lW’Vtil C^rt^JC^H C^m ?l%ltC15 ^ 

’iK^ ^t5lt^tt>t ) ^3?tC¥l C’TBT^ Tt’fs? C^It^lW^ '*lf 

*j5ni *i« ft«f»i*N®wi ^f^ntcw I ^*tc^ ^ 

c^eric^i ■*Fl^?il ^ (^1 Tlt^^) > 1 "^# •«' 

'siatu?! ^^?itii| ‘J|’ »i3jTi <ic^ ’itfrs 5it« ^fl^ittw i 

or«il 'Q ®t*i c^it^ic^^ ^r?ic^i¥, 

c^ar, (®lcs«i 's ^itf^’^it’i) c^ 

C^’l?l ^f?^t*l 

^11 ^^fspc^n efitt^fs—^1^1 
f%t% C»f«f 9|f^?l1 «l?lt^ 

^15i^»it<n^c*t^ «fjtf^f% cw*t« ^^Nt^itc’ra ^ m^n 

isltn «nir^f% 

’JK’i <3^*1 I 

(apws) 


^S» C»t 'Sltsl^fj ^’lft«l5twn «2tf%ll=3 5lf*«rc^’fl «iwtvn 

*1"^ I (71^ ^»t9!c^ ef^*(6ar 'itf '*rif^i 

*fl 1 «ft« I ^i^tir 

^ziR I ^<ot*iT sic?5t»ni •stnt^fl 

^•tt?l f^l^flR ^*\f^ I ^WCl “*1^ 



^191 ^^'3 «t^ 9it<5 'sjtf^ic^ I f?i c’^ *(t^*ri ^tf5iTitf^5iH 
c*rt^^1^ '»ic<l^l w:^'^ •sti's^tn 

’^t<l I '8;tf^ ;£l^ ?l^ (Experiment) Cff^-Jltfe 

Cf[ ^9 51511^ CWf«l^^, ^ 

C^t«lt« C^f’t I C^ C?l1^5’^?l 

\ C^ ^C'*l 

r 

W^1 

—C^ »Stf®f^ll^ '«lt^tlT?l 5lf^fwc^ ^1 

I f«P^ fs^cef 

^tc^, ?lt9^ ^9 f^*^t*l ^f^?l1 

C6^i ^fm ^’ItC? »2|^t^ ^^^itCf I 

^anRt^ "SltCSltC^H ’1*5tC'5 'Si^a ^51^ ^tf^'S 

^tr^tc^ *ltc?l ^t^,—51^51 

«src^if 9if*F^ I ^itig 

«2l«J^ <i}^ (2i5^ 

^9 ^tai ?,••«• '®*l 

^ifs^fC^CT 51^91 ^9 ^^Tltc^, c»f«(t? «*,o..,.. '«*! ^1 cq^ 

SSI StSttST lilSJ I 

1si9!l ’ItS'^^S ^1^1 <4^ fsssis >|SI^ 

st^s I *jts''s[^s 5if)fii;^^ nvf\ ^l^*rs cs*? 






«rff« 

I (Sun Dew) ^t^^ «2t?Ft?l 

^t?ii I c^t^i n^ 

^1 91^^51 '$'$^•1 ^ *tai*jd ’5*f| 

^fli^l ?tc<l I »2ttR^C«l?l 'Sif%->{t«(t?*l 

C^U iit«^j T[U ^ 1 cwflu JPt^^Jt'IJ’ (Fly Trap) 

'sit-f <211% stu ^funl «itc^ I ^^tf»r 

» 2 tc^ 'Sl's-t * 1^1 <«ltc^ 5»1 4 

(Pitcher plant-iJH ) <21141 <211^41 '5l?(4K*l I 

«2ttte*l?| <5^ «if^.^f5gt Sft^l *1tC4! 4 

'eitC^llBSTl \ ^t4?tC4f4| C^l 

^511^411 3l1«lt?l*| 5*5 ^t4l1 cwf^c^ ^1, ^1 4l1lSl 

«l»l*^%fC’1 <?fr«l, ^t4fl2t*lt^ ^5tf^ »lt^tC4il 

^C^4I 5^C9|t54l ^f4!4lTC^Jl, ^ifl’Ptf^ C^ f^^4l t^»l*r ^01^1 I f^fil 

^4|5ii ^^\ 9lf^-*t1^ 511, c'S’sif^ ^t«i:ii4i« ^tPs- 

»(1% ^41?lt4l ( ^<1«5, ^tlWT41 ) <2|i:4lt^31 T^V(\ 

«ItC^ I ‘^ta?l 9tJt>l 

^<1<^ ttUfJ ^C?I I 

<2|f%<»ig ^14151 I 4iafe?l <2|«(1;i'35: ^^(5 1 <i}^{5 '« ^^4>i5 f% *tf^5l1«| 

^tWI ^^4ltc^ <®t^l4l 1 

CWH I ^C*(I ?'8?(t4l 

*1?l <il^f5|^ %1 <1 'sitOT, <il^t ^ ^t5|t«ni 

^^41 ^1'^ 5^^411 4lt41 I ’c^1l^4I 

<fJ4piB ’q^t® ^tr«i4(1 I *^^411? C4fr’4l4l1 ^1 ^^141 ^ '9fil4l1 ^5lt4ltW^ 

<1 f%t*l Wt41^l51 9tllJ^ ^^4ltC^ f^^t41«l ^411 Tit? I 

*ttl'*Ft^tC51 ^t«*f|3 fv 'Slt^Kl 51^*1 

*1tf414lt%51^ 1 %*( <2|C4lt9i ?P’5t41 «l^t«Rf^ ^f^3ep5 

9ltt^5I—'«|f5 *lf4|5It*l '8114?14| «ltf9|5i I 

nflC4l41 m f%l ^C'3«f5lt<2|3lt? ^t^^t4l ^41 «it?i cHlC^^ ^^t4| 

’lt'8411 c^ 511—^f%4({54l ^^411 f^4rl4:f—'»lt^t4| «tf^ 

^^41 I 



CTO fro f»hii m 

«r^t»( ^tn, ^W'9 ^M-hi i ^ ^ *1^ '»rtFl<i 

•tiflirn ^=il ^rl r* ®f’ifl’^5rar?i f^t’f. <2lf^trfr^—tflt 

1%»t f^f^ iSiV. ; ■^t^*i, «f5if|»r5gr ^*ot*iT •itil^ 

*«ifTO i Iro 

*tf9W «(t^11 a, m C^t¥ 

f^ ^?t*t5caR »l1??t?if^t5^ « m^^ '85t;i^ fl^ ?i1 —\ t^fR 

*tTrt<fR^ ^ref*?N? ^rn^tn ^ fVg’F’N f5fV^»Tt*tt3 

I ^t^tCT ’ttJj I 

c«r^c^ ^m9( «i«flt’i^?jc<i fst^ <2tt?c« f^c*twl^ 

»PIP5 9|C^‘t1 ^r?l^tf^C9|;R t apc^l ^ 

■^n ^ m I <2ltf^5|c*iK 

'Site? 5il—-f^f^ nmiii I 

^Vn f^fvi cJi^ I 

i^t^Rora fRc»i^ ^ii^^1»i c^R’i’iiai (SttR^^Rc^ni^ 

f^l 9i5f«imcn ^^=5 'sit^c^f^s! I «it6t<fi «[?t^"r ^t%r.w?i c*n:^« 
nt^?tC5?< I (Desmodium) ^Sl ’lai^f^ C^ 

'Stc®! '®tCT «ttc^—(£; (r^C^I 

I c^ *1^51 >^^11 isw^in cn 1km f^Tit^i^*! <2t^t*i 

’VC?, (31% ^f^c*rc^ <2fcnM ®>t® 

\ 

mm ^tc«itc^ii ^ain *^*»RC3i«i1 R^-si- 

i£j% ?wfe cf\\ ^ ) I w«rc^ cjFtcm- 

(Chloroform) <st*f1^ Wii\vs ^RR^?lC*l^ 'Dr'I W «Stt?l?l?tlCil C*fRt^ 
♦tra^it c’l*! 1 f^esf^ «it*i mm c«rc(? 5tf%c^c^, 

m9 nf^ ^^*1 i ^^ic*!?! m ;—*^*5fR 

f5[c^ ^tC5i ir9t^»il:i ?[%?ii i 

m f^l «f» fRR-t^ 



I <3£tt§*|ll’ltca|?l '5ltRS|f-^C'51 

I <21^^ ^«i >i^t=is 

I (^^(511 f^l- 

f^t^-^^f^’l't 1 '^m c*?^ Tm] c^1 

t\^H\ <sH^Vf\\ ^f?i?itfe5!^ 1 

^%w?l a C^U <£t^t*t ^\% 'Stftn 

(TFl^cat^ (cortex) f5?l-’?ft?l (wood) ^wt(^'®tC^ 

I ^’lfl*tB^ #t§t?l ^ai?|* (Infinitesi¬ 
mal Contraction Recorder) 'sitf^t^ ^t%C*f!l *1<I« 

—c^t^c3^%?i '5if^^ 'St^t*! I 

’i^c’Fcait c^l^cast^ ^u^m\ \ 5fil«it^*i 

^\ft^c«f?i 5itf ft^is <£i^ aRc’® nim-\ ^11 

'«ilf^f ® ^9 <iit 

*ltc?i I 

<4i^fvt»r, ^c<fi Vfc^ ;— 

«iniil5 I »r'9i5?i 9tf® f^^ifsi® 

^f®%9r irsl^ ^tc®»ftf^® I wc«?i t4i^ <2tfc^?i ’Fl*t®si ^tc**ft^?i 

^*fll<2ttt^ ^cWf® fff ’It^i (free end of the 

movable lever) 5lf® (Stf^fif^ ^tc^ltc^^ ^t^l 
^ ^?Ii ^n’l 91^ '««! 

‘St^tf^® I '«l1^T<I ^8f5fl ^®1i- ®«(1 ^r?|C*{?l '«lfB^^?( 

‘2t^t«l «fS ^tl^l CJf’lt^ I 'Slf®?! ®lf%®-^2r«Jt^- 

9Pl»l^ (same electrical circuit) 

cif^m f^i, '5if®*9i^^^5r^®^ j 

§c«aRl c*itc^^ ^tc?i5i 5it^ I ^ 

^ '»rrc»it^w^ ^ ^l®it?rt ®«^’F‘tt^ iStiiH® C’i’i i «Pitf*i® 



’ItC?! ^\, «2t^9i ’?^ I 

^^3f5c«p 

f^3Jl 'Slf^ CtSf^l*! ’Flu ^?l I ^lf^-4(^^*^'9^ Tm 

(Induction coil) €1^ «R%^ cait'SUiffIS c^, 

^*JT [m '5I»l!^? I ^C9|t?F-C5^ 

'«lt^*psi ^tc*»ftf^^ ?[^c« ^tf’l?! 1 aR5i («j^ 

nw^*\ ^t5l^j \ 

5ic^ ^T(, ^f^5(^tf^i:^ ^t5i?ii ^Wc*r?i 
??l 5ic^ ^<1 \ ^^1?I1 Sf^ 

<2t^?l^t53 ^^9? t?fc^l^ c^t^i <2tf^ "SjSftSt^JSf !?)^;i»^t^?l 

^^C75tl I 

c^rf^ntfl I ^^i?i ^^^^ 

w«?^ r^fi-^c?! ^t^il f^tcf I 

•c^ ^t«lt <2|tHW ^tf’llitc^, 

I j ^ti^, <2it^'« 

<2tCi5t^?p1 «lt?ia 1^^311 «ft^|^c^ ] 

f5T|-'«(®t^ f^^*t‘2t3lt^ "Sltf^^t?!- 

^rajt-nc’^t ^t^t?i ^«l’?tft 'sitc^it^Cii^l cwf^^il « 

'swf^sttR^ I 

^t5t% 5f<t?l*t6Cait 5f^^fst-^S.»l^ 

5|^ ^^lf}*t5iJ^?i 

1^%?i* ’i*tj*it9 

I f^wt?i ?if*^^?i '2t«lt?l 





I 5Tt?l fsi; ^t<1^ *t*, aKi »1TU 

'SitFt^fTtTfC^H ■^tsi^ll '« «ir^ atsi1 

f^cspR *tai c«t?*t ^<5.>l^wcai c^ i 

» 

cq '«f^f^lJ:^:^ -8 

“f?iwt^t^ c*rf’i^tTi 'siHtq ^t*l5itii fqc^ 

5j%1 'SitCf I c^ncq r 

—«ii^ ^9^ fqi:w*ft9l’$ 

'sitei^fjcTf^^T I '5i^;*i<i ^^<1 5^’I^“t6ar cq, 

'st?!?:^-?! cqfti '®it»i5i ^*'fit^ 

8o ?l«,Jf?I 5it*(?it^l ^tSf 5i^T'^1 

^c?l fiicnt^f 5|«f?;511I >l1?tqi 8 

?I'*P1 ^11C? I fltCBiq ;— 

qq’sCJi^ ?i^l ^km f^f’i^i «it»Ti 8 

fqqt^ I 

5tc^^*tt?l ^W *H»5t87 cafif qjfec^ 

ciff^ql I fq-q- 

c^lSaJl^cnl C^15? yjt^tqi ’ttcii, '$t^1 ^t^tqi 

f«f^ *’,’^?l i2l^^ I ^f^^t5l f^’srr^^NTl (Alma Mater) i 

fq’!r%l5rEic^ <tt^. ^f?iql ’Itfiic®! m 

I 

’R^l cq iSt^-hJ f^’qq^FH <f|5{Htf^ *1t8ql 

qt^c^c^ «qqt fqji <2tcq1c^t cqt^q cq '5jt«ft^^ ^iqtc^ 

qqc5i cq ^ ^i^qi t5 ’if^qi ql^c^, ^qti« «i1»5<litfq^ q^tq 

f^g 5it^ I q^:, <2ft^ q1 ^fkqq ^qtq^F mx 8it*t*ff^q ^fqiq ^t5ij?l-’5ln(n®ij 
qf^ (ultra violet light) qs^^q « 2 t^tq ^tcWi cq fqqcq ^icqqql qFfqqi cwfqqtq 
q^ ^t%C8Ri ^ tc^tq^qj^ '»itqpfe q^qtc^ i <4 fqqcq ’ifN‘t'9 q^qi fijqfcg, 
iiiqt 8tqtq qpc»i cq q^^i ms <2tqtqtfq q^qtcg. ^tqtc's fq;qwtc5 ^qqi q*qi 



^ (?l, Cnn ; mx ^I^?[ <sr^5| 

* 

^f?C15 ^1 eft’ll? Il’fC^? ^?f% m«R I 

Sf^ 's;??!??! ?s?1 «rtC?F I 

^ *if??tc«i <£pix ^<tli:? 

9 

^ ^itc’ltc^r?! <2tc?it5t w?([ ?? I <2{«(t%^ mm 

?f^<2rc?t^ K5I ?c^ ; ^?t?i ^tCJi ?f^«rnit’l f?H? 

<*t*ttll^ f%*t? I ’?<fltC5lt?f-'2t?l^ (Sunlight lamps) 'Slf^ 

^t?t? ^T^^t^csfais <ii^f^ f^ I c? 

?^5tc^, t£l?t ^IFt^ C5^n 5FCS1 

i ?^C5iS ^tsICT ’Vt<fl?ff)?fC<t 

9fut^ 'sff^aR ?? I c^ ^5Sftc»i?i 

??f twill ?j1ltC9lt’«F "Site?. '3t?t? 'STt^ltt-^tCHtt^l^ wffl? 

ft? ?lii I ^?>ri c?, <2fj’.5gi ^n 

c?c*l^ ^^<s!n I f^fw? 'silf^t? 

?t?t? t^®? twnt ^^itc^ii-JF c<2t?«l 

''itR 'Sitwt? Wtn I WCifT Cellulose Acetate 

Compound 7^% 'sif??' ’lf??tc*t I f?«t 

*twt< (compound) "StC? ^'S T?! ’WtC^i? p?Wi 

(reinforced) ?5?1 I ^ft? (vita glass) I >Jt?t?*l "WttB? 

®t? 9tc5? 1^®? fwnl ?tw« cw<n ?t? =11, 

wsvitw'ttttj tsi^f^ci5 ?j?wt? I ^ttwi 

WI? ^tC5? Wt«I^T? W.*\’^\ <if?t ^pitr.’t? 1P?C1P?1 'sit^WFl^ ’lf?wtc*t 
?T?Wt? 1 

.91>9W? ’ifl^t? 

?wl I f??ji'3 ^?ftt=ni () ?t^f5, 

ntwi ?t?1 I 

W"»ftW^ (Mitchell) c^, W't® mx C«lt»l?^- 

(bulb) 'Sit^^-^tcutc®?^ ?t^?, v2t^f%? >lt?t?«l ?rt^ 'mx <2tmt^ 

«lt% fW^nilF? '9 '«Jt*ttll® I 

"Bfi^-^tnitwl wt’nr mm 's f^l- 

"wwi w^nlc? I ert*iftf^c^ ^f??l arf^tiw^ c?» 

fs^ltwsi-CN ♦tfi*j?w 



*lini I (Surrey) '»R»W5? *!C^^ 

«R^ ^ *rt^^tC^ I '« »ff%' 

^ ?pitc<i^i m ^tcv( «rt55?t-«ttii1C9}J Bfiit^ i , - 

5|c^^*t1^»» cn, 

«lt^^ *1t'8lrt I 

»Jtt%?i cif^ f^mic^ I npii »!l«ftii«t^:^ 

^c'? i nip^ 

nfe* '8 *tf^3rt*i ^1% <2tiTrt8f5i I 

^1^l*^tciitt®i^ <itoi 5?1, ^w 

f^»itf% '8 5itw ’fc^^*n ’^c'sc^^i; iij<i5|« 

C'-®^ ^Vs I 

f^f®18 «2lCTitC’t^ <mu I »l^«l «t^'hl 

< 2 lt^?i cw^’lisi ^1 *rtfirw '5I^T?1 c®1 <ssi^ «2t^t?i SIC? ; ?ifm ‘Stnitc^ 

«2tC®I^f5 <£tt% <2rc?lt9f5l >1® «2tC?lt^t^t51 ^filUl ^l^® I 

»it«it^‘i ^i^t®^ ^tt® hs^ (c^»tfi=i®l), ^f^f® c^^, 

(csrsit^{5® «f?j), ®t'«^c?t’t 

«lic^ I 

f^C®? (Kew) ^^c:t ’itt’fl ^f^Hl f^itf ® C*;, t®^1 ^tren 

f^cf f|5f ‘Sft^r®^ <5i^iratw ^^cnn ‘Stt^ mr. 

t®^ >T^ti[ c^*r CJT’itfl ^ri? «2tt8> I 

f^tf® c^m m ^f*(^®it % *j<tw 

«ifi I 

^^*!tl»l®-*l'9^-^^’ltcif8 (Poultry) <51131^1-®tntC^lJ ^tC^ltCT?! «tC?lt»^Tl®1 
«2mt1^® ^.htzw I Poultry-^^Jlt?ttJl '2tt?l^ tt’lt «l^f®^ *1tC^?» 

^®t? «rtc^5i I ’1^’Pl c*r^ 

«ltc^ \ 

8 <211% ^f%i *8 ^H^1-®tC^tC«i^ ^rWt^u 

«1C1|18F^11®1 'ft?® I Ipl’l, « '«ltc^t^vtt® 

^ti *tt^c®ii; fV wf^*! '«rr^^c®8 «2r6»rc^?i 
cell 1 ’»rhrtt»ni cnw ?rt<CT^*f?nif3i® ^f^CTar8%® nf^ 



'«i?i9iw5i ^fn^u 5it^ ^tf^ I 

>iil^"ff^ CT, 

ciitcg «t^r^ ‘flat's 

<rtc^5i f ^t« m-!{ 5?n a ^ «2rt^^ ’?<fi*lBft<2r’^^5^e c?it*j 

M'Nltfil fi|^t?l*t^l?l <2t»l’l 'Sltfi^Ji I *tl^ c^, 

^1%-rtc*t »lt^ ’if^ ( ^I»lt^?l1 ) (magi) 'BltlJl^l 

¥«lt1r-’lf%?l nN ^Jtr«J^ \ ^- 

hwtfir^ *1^1 'wt^5T5 'sifs 

^•Ot*i *Wz^ \ 

^ts il^C*t^ ^\fh^n 

t^'wt5i-TC9ic«f? ’iJft’f f^^tc^?i 'si^fit^^ ^t: m ^■55i 
nf’ltl (radiation) I f%1^ ^t*t1 '^k t%?*l 

♦t*ri#i^5i«ii^Hntsiii ^fm f*fc^ I 

Tisj «iit»rt^ nfiii c^t^« ’iirtc^ii 

W1 *1C^ i '5l1C5ltC^?l ^<tf^ 

« (wave-length) ^*f 9 '$<l«?*i< f^^«l 

TfCH I—^«n I 

C^tH9 ^6^ ^1 ^tTlfl^l «1WlC<?! f^®? t^TlI 

^1 *1C'5 I ?lf’9f-^*r-%?l^*l-^S (Spectroscope) fjr?[j 

'citC^ltC^lI ^<C»!^tlI (Spectrum) C«ff^C® *lt«^1 

\ 'sitWtC^^ ‘ilt C^t^i 

5il I c^, c«rn? 

f^^rl '9^ 'eiti^rt^ cm^\ m ‘ii^ T^vfum i 

«ltc»rtc^^ 311^11^ CT <2l5tr^® '9 ^rtf^Kl 

»l^C»! ^ *1^1^111 ^5lt99| ^Jt^n *ttO I 

«tfW"n hwrfii9 31C® «itC5r|3F (Quantum) 

^ci^l C^t^i 4^15 «H!tC<f?l ^•iti:^ 

mh^ ^ f^f^« VI, 





cwf^^ *11^ I <iiln[*l '»iWc^^i 
vu>\ c’^ <ltf5^rc^—i«iiR*t cvt^« ^ ^tui 1 

^1 ^1 =?t^i ^5c»t litter *ttw i 

^«n ajt»l TO, f^TTi l <il?J*t 

^tc5itc^^ '8i?^lc5i^ >T^r5i f5ijjjc«jrf 

'5itr?iK?i'ii 5t»i<2ttfe ^\ ^eitS^ ^f^a 

(theory) i?^Tl1- 

I 'si^^^i -^ufa ^ ■ ■‘itasi t^ratrw i CTO, (’«i«ft‘^ 

TO i(% 'srt^fis *fwt<V*i1 «itCTtc>Ri 

^v»\ atfJT 3Ii (energy) f^Ws-r TO 'I 

^•i'^*t^ TO *lJftTO ^*11 'Sit?? 9 ?lf^ f^f^'5 I '^'SUtt 'Slt^f®'® 

'Sltc^lt^ ^zn’^ 'STtc^ltC^?! (frequency) ^cfe, 

'si’fr^ 'sitC9ltC?F?l '5?|9rt?lf^ 5t^ I 

®t: ?l^*l 'SitC^tC’FlJ <£it <2t?'f5 '5itf^i|Et?l ^Vs *\^W\ 

^tm I 

*jj:^ c^, 'sitt9itc?F?i ^<csi9|tii '5iti^^'«f?i a?^i. 

retf?i 'sif^^ (?ff<(c^ «1ta?ii ^t?i I €»! c^tJ? <5t^t?i '^G? *Hftc<?i f^?rl '8itc»»t^ 

'SitCTt^ ^ iSt^H TO I f^ f%1l ♦l?t< 
f^Tl C<I^tf5Cf?l ’pf^^ll ’Itc^ I ^9?l1 i 

n^\Z<^ 's;*j^f^r^ «ttc^ \ 

f^ 5 ?F 'sjtf^^TO WTO?? (Rama/i Effect) ^??II 7 ^, 

f¥?S ^1 '5i«>fi^fil'5 I 'SitCSltC’F^ ( ?l’l*l-?lftfl ) 

WW**? '«iti?itU5?1 ^f?i?i1 '5i'^?i ®%ic^ M?« ^*r1i:<?i 

jwc^ <it?il 'sit-d ?Fi:?i^? i 

*1*ft^ (fluorescent body), ’IWtC^ 

(phosphorescence) <2|f^t?l 'sittmc^F?! <2l^t^ (Photo-Chemistry) 

5lJ5^'5t*11^ 'Sl^^ ^C<tlhr?l ^1 ‘2t1^tC^ ^^5l1 C?l dfltl^’^?! 

^ I 



^ts «rtf^ ui^?i «i*rtf?i^ ^Hi^rciE 

iitiH c*rW^5 '«rt?i,'5l^s, 

CVSRl. 'sitWte^l ^ (Quantunt 

s 

Theory of Light) tvv ^ 5^ f>l'*tC'8 ftfiai T ! 

»itf^i 'tmm er^i^ 5 

2lc?rtc’iar5^1«t ) 

•f»i—Slrtf^?5Br cwi^ (^at^t^i*!. ) 

^ jpilFru. ^'O'oe) 

^1^, >«««) 

(h«-*rf^, i'o®*) 

Iff}- 

‘ ^rt»r (:>T 5^1^, 'it^ ) 

yi 

<2t‘ti^'\—'« ^1^^, ^'o««) 

"« C^t^, f^-^9l ( ^al^-hl*!, ) 

^tT?niw ^i-’Bii—%i cjf^^f^, <j|?^-f^ (^.>it^, ^«««) 

^8a <5^t^ '5tf^^t^ "o" 

<ii^t ‘Voo*#«»’ .. «»»I 

^ ^€8 c*r^ ^tf#?i ^t»c^ 

” ^ ’$1*' “ «i ^1" V 

(Denominator) >-*-^x — ^tt?i ^+’^ I 


Printed and published by Sj. Raghunath .Seal, B A.( at the Calcutta 
Oriental Press, loy Mechuabazar Streetj Calcutta. 










• 5 ?:^? ) «l 1 ^ 

'Bl: 

«2t*t1% cell ^ '®tt^ ^?il ^rl, ‘2f?t whrt^ ^it^r 

^Ti I Crinum asiaticum 

Linn. ( ‘ <«¥ Illf^^ltf^^Jl’q, 

^ ’in? >lt*ft^ *tf^*t^ ^tf^ 

*« (‘5Vo) (Ferrous Sulphate) 

hypodermic «ff^^ t^t^ I ^C5H 

f^i{«t9| ap^ii^ l5f^ ^1C5-?I ^ ( ¥ 1^ ) 

uj^t <ii^l5 »it»iti 1%5i—*f'®t?5rf5i 

’itc^ I ^#n 5\i*\ 3!^i nfic^ *mif 

^«Bf0 liflSRJ «f3 :p9! <£tf^fe ^ ^5l-31t5?5?l 

i?^c® fVs ^55 »ii^|5 \k^ I m c-itfiRs 

til’ll ’«l*tll'«f% Control plant'ttfr 
f^<s, ^tf%«rrc«i \ k\^ 

^tii*l *ik ‘iwi5 ’il'^ ’111? »i*’3ffi«C’1 »i^csf ’ifa*!'® I 

‘fl^ ^lii «11^^, ’^tui ^’rtcT irttc'® !*■ 


















^ ®t: R (Dr. 

C. Lipman) <2|*lt^^ fcp ^tfl I ^ 

\ 

?f^t^<, C^i^ ■vtC'Q <2tC^*f (Journal 

of General Physiology j May 20, 1924; Vol. No, 5 pp. 6iS***623) 



f5aj—•3F 

<2t*t1^t^ a’*! cf\t •stc^t’i 

I »2rt’B« 5 itsi 

9|t|5|?ltft|»J I 

>itl 9 ia ujftfj?! ^lic^i ^f»i^1^1 Bose Research Instilute-O)?! ^ilcSi «JC 5 i^- 
'Of^ Mimosa ( ’ItS 

caf^C® * 11 ^ I m « *laia^ I Tftwa 



;?i, c*r<ri ct# '«it% ®i«8rt^ 

«rfr«fiiii ^ (W«f^ »it*^ 

^l»rt^ 5T3^ ^t«?tt»rti atc?i^ i '5t; 

^t^«i t^<*i 

1 (Univ, South Africa. Dept. Agric. Sci. Bull. 29. 2ip, 
6pl.‘-i927.) ^\v^''n a, «l1aFt««,**» 

c^^9i c*!^1 ;—W<fJ ^ 

^■\f^ •%« (‘25%) ’»it^ ’itcu^i ^tc'o 

^t^-r^f*i|^ hypodermic «rc?t’l I 

(Crinum asiaticum) m «lc^l1’t ^f^-^lt!! «f5ll C^l ^^1?1 

Tfll^llf^^ll^, Cf\t 'Stnt^r® I aRl^ fB^=5 

Ferrous Sulphate (*257o) IS’I 

TTi c^t^l ( 

I ^c*ti <sivw 

hypodermic It®! "JjeiS '«PtC'«^ ’RC'JJ 
Bf® 1 C^RtiI IV *lf^^t*l 29=^ 

^W<1 'Stf^'^l I ®18 CWR^ll '«lt'*6tfj c^l, ‘fl’® 

'®)?1 'SlfV^lHtt^'® »f^ 

« ^I'otf^^ ^c<(i c^t^ ^t«iVj ^1^ I ■'Stfapni 

1 <£tt%fVll1-’*t1% c^ CT ^*(1^ >1^ 

’ttiiS »i^Bf ’if^*!^ I c*lt^*l-’lfii5|t«t w^ «i1?i^1'«?i1 ■« 

fc*w ^ ^ 1 cnlf^'® ’itVitwn 

cif^l ^ I ’itc^ ^ 8^^5111 sii:*a v« (c.c.) 

« ^ (c.c) cit(^^ C9^1 ^U \ »«^ 

‘£t«R, ^ »w ^’i ^1 t^'iti. 

m ^1 ’It'? I 

(xylem) wast'S >2t^tt^^ VI <?it 'St^’TC^r I 

<sic^ ^ ^ I 

’itlsw T?t®lt I 



c*r«ii c*tc«i m cmc^, «tf%iap5l'»ff^ t? ^— 

<ifs c?[ ^«rc?it9U I 

'»rff^ *tq^U 5|«Brh^ ’ttCl? ^<8S3[^I 

<2tnil^ ^f^^rtsH-■ij'^ 9i^fj c^i '«if«(^lr»i ap^rt^ 

w.m ^<5. *tl%Trl c^ m 

* 

«itc^?i ^i:*ij <^^»r «i(% sfsi,—^t5tr$ 'sif^ 

«i«S '5iJtf^^,f^fal'3 i?»l ( ^ • • c. c. mw\ c^l^t^l Sulphuric 

acid.)»i^?11 i£)^ sjqg^ ?i8Sft^^ ^tC'9 tmn 

tfjcut’l I 8i« i 

(Slfefll «S|lHt9| tilT<2t^1?I CTf^l C’l?i I 

«St^J5 c*ttf^'5 *>a3yt^^«M?5C’1 

^f^’iltf^t^ I ^‘ft?iapf5i^ (colorimetric method of analysis) %<1tCll *l1<fj 

^1C<(I C^ <2tC^*r ^tsita ’■if^^ltM 

(0*CXX>2SV,) C9it^35^ 3{?)^T ?^ll1 

«2tm I 

(ij^ <2i{ap?iHtf^^ :> ^%nm utMl 

tij^i8cT« *j^nU c*f^1 5it^ I 

>js^49 7\\cs\ -s (Tll’^ll ?rtc>l, Bose Research Institute-4 

%\fk ?l«5fr5^€t 5|t^ 91^^11 

c. c. WC5I > Merck-4^ Sulphuric acid) ^ 
4^ti:^ ^ w^H ^i1 »hF 

(capillary) ^ 

4^t^ (2tf%(®5t*tf^ ^*1 « '8i>l«l< ^ 

«jfii ^ c. c. '^jtr^^ m c»rtf^^^«?ii »ic^9 c^t^s 

cw<n C-5H ^ I 

’ ' '®ttf^ ^fl3ft^‘f^aiPir*(^ 5itf^^ ^nr? Ixora-coccinea ( ^9r«l ) 

t\cm ^urf’i^s^ f^fas^ m •stc^it’i i 

» ^*ij *rt<ri ■« ; ■«i^»tj »i'"rt«i^ ^itcf « 

^'9\ C«rtf^ I 

^lOT CWttt ^ 4^*I“W1 ^V>m 



^njcif ’lf^‘1’5 c^ I 

'llC’FP^ ^ ’It^'^fil^ C»rtwfv^ 

Benjamin Moore (Proc. Royal society, vol. 87 (1914) pp. 556- 
571.) Macallum-'i}^ C^W^f^’Ti*l-f 4 <i:’[!?l 'sif^ T?l CW'll C’l^l 

Wi <131 7 \-^ ^cai *1i^^tc*l o?rt^ 1 '®it?i 

« 

(colorimetric method of analysis) M C^t^ C’q, ’It^ 

^ 5^^gi ^ <2ft^ f^'^*l; 'SiAK ^tr« 

I '«rtt^ 

^ 1 ^tC»f?l Bio-Chemistry Department(j£i?i ^C^*tt^f^ ®t! 

f^, m ; f®. 'sitt, f^, n^ 1 

^f^*fS ^f^C® ’ItlJtll 

'sit^i's 1 

'^«l fw^il '«li:<t’Fl 

C*Ffi|^t^ <1?l 'siWil Hopkins Wann-(il?r 
«2|f® 'Sltfl (Bot. Gazette Vol. LXXXIV No. 4, Dec. 1927 ; pp. 
523-434.) c?!^ c^, <jij^ c^itc?^ c^ 1 i 5 

f^?l ^11, f^€?| ^C<J ionized-C^'^C^^ ’lfil’lll«ll| ^♦t?! 1 

C 4 't 51'8 5 ?f^ ^f^^tC*! C?l\^ ion C^'l? '«!?[ 

'sil® ;—lil’i:! ^1S ♦JtCH I 

c^n\ I* 


• Pifrt « fef^rti fkilN > 8»^* ^*111 lS5^*j-CTnlfii|«j 

«t1^ I 



'®i(^ <A ^Hi^ i2tr^»ifg 'eitf^tiil- 

^f?[l 'Sft^ ^f^9l 

«it^ ^\^U 

<?i^ 8ft^%i5 5p?it^ ^t?if?i f^wt^R^pl cir«^il i <i)^ ^c*(j 

<2(551;? <ii^*s ’if^'st^l ^fii?il Jjt^its 

f3^^t;if5r«|5CT ^f<!^1 ^f^’iltc^ 1 <il^5^ C^u ^t'ift*! ®t?l '^H 

f^f«ini t^’55f;?1c5!t5;it?i ^"l*f <itcii;i ;?11 «2ti?i «. ^>n 

c^cl t^wt;?H'^t^ ^^51^;? fk^ ^Ht*l^Nl i c^qc^sf^jp 

(Mendeleefif) <5itl1?l ^CWC*I f^<5Jt;?<2f55i;? eifi}?! ^f^?11, 

^8i5t?i «^tc^^ntu ^t?ii f^% «?tf^^?i ^ ir*^ 

^f?1Tl1 I ^TI'ot^lC^-9 

ii1^r?if;?^ c^i, ?5itii;pHtc?s W¥ \m!% ^itc^e^ 

<il-?|^ c>l^ <5iyi*s=j^ ?F^-^t^t9 ‘ffcutw^?^! ’5rt5i^ <2^5815!? 

1^f^!i1%5i;? c^i, f^ti:;iii t? 

'4f®;?^1^ (Edinburg) ^tfaif?;? 4;i 

1 ^1«f«Fl5l ^t*11i;?9 «ft^^ f^'S5t;if»|^1 5f^C^C^ I 

>1^51 apc^ c^ifltt;? <2i’f^^cTi 

l5s? cvf^ '«i'Mt<2tir ^fii?ii t 

'%u I^t;?- 

^*«(i’Fca( ^iw\^ i 

c*(i:»r f^'5yt;?5^ *<1^^ 

♦if^t^ pPl 's;t?:5it5;i1 \ «2itTi «• ^ 

5il5i '« ^;rN«i5( ^rs <2t^t% sic^t^r^’tn «ii-f^^?i \ 

»iiit(i( ^ts ^z^n ^fiiiitfe?!;?, 

^\s{\ ^t^*i ’Itc!!;? ;?t^ i ’icn TO«NiW«f 

’I'^ti^ »2lf5 ^zm 



«2r5tf?i% \ 

^tarf^ft ^\m ’if©^ * w.i\-^ 's «2i^-® i 

•<£lfr^C'3.*’'Q '®l*0t*1^ 1 

^c»?»fr^^^f^^*i ’itf^^J'f^'sjrt^i-^^1^ *0^1i:f?ii <1tai i 

^tf^ mi% 3i1^wf»i^ ^f^sitsi I 

’1t*5t'3J —“Panini, whom Maxmiiller called the 

greatest grammarian the world has ever produced, by resolving Sanskrit 
to its simple roots, paved the way for the science of languages” l 
^tf*il^ M5h air«f5 ^fjml ’?fl 

C^rt*t <£t^^ ’P?! 51C5, ^31 I 

Citric'S ’It^^ll ^rt^, <2tt? 5151^ *1^ ®i]lf5st 

I ^2tt^ C^1«( I C^t^l 

c^l5i I 

<21tftR^5l ^t^1 1 T\^7{ Ci)^ ^ 35fl*tt^»l’5j:^tl 

m^ <2t*t?(51 ^tc<fi I 

c^?t C^, *^^51 <je|C?lt^=l ^Itt, CT'H 

C51^?5n ?llf^C5it &t^c^ 1 cij^ ’IC*^ ^tl I 

'Bltsittlf?! ^t^t!I ^t^«l 'Sltc^i C^51 -ll 

*1^ (2tc^*i ^^\w] 

^fiml *lf^5|t^t:5 I iSi^U f^C»R 

^51^55 «lir^C^ C^, '2|f^ 

^tt?h ^ I ’iw ^f’n I 

^1—‘Calcutta,’ ‘^CTll’C'^—5l1 
"Monghyr” Bombay, ^\^ ‘Madras’ \ 

^f^^{^51til—(1)^ ?r$, »t^ ^tSfMC^S 

‘SfWH ^Z^^ Rtt I 'Slt^tU C^l,—?pf^^l1t 3Pt^, ^PltSJ 

<2t^(% 3\^^ '®ltC5, 'W *[tC^ «ltfl51 ^1^1 

♦ ‘‘'^law^f^bsf^w^wtu'si^j waii^n ‘8n^ic«f»t»vizigapatani, 

Madras. 



«npf« 

'9 C^'N ( «£rt^ 'Sjtfe j 

^t«rt1l) »«ttf’FC^’9 <lC?I1f *1^ *Jt?! 'StC^ltflf^ fT ? f%« C^ 

C7f^ 'sit^lt^ C^, '®l’^'®t?l«t1 

^^1 ^?f, (international) 

sTi, ^t’ntcffij c«i*11?i 

^11 '»rMTt?i ’1-5t^’1*f "Vt?!*! C^if^ ^11 

BfHl^, <211^1^ '9i{U I C^l ^Wrfm 

«2tti1^ 9 C’Pt’^tf^ »tc^ ^fii^ll ^Ktc'5 

'afqc^ 'i(fU ( phonetic resemblance ) ^t^l 

t? \ 

^1^*1 ^51 ^f^Hl JR^ 

f?i«t^i«[’l'^ al?*l ’Fni^itcw 1 ^Wcw^ <lJt^5it^1 h®tfii^9(c*R 

^tC5J 'Slt51tC«T?I 'Sl^lt^I OTCH?! *lf^^t^t^ »ftf?iC^ I 

’“It'STlI ?lt^, 

’I^IS 1 C^t=l 

‘H’Jf ^65i1 C^tl^l VH I 

^h'^\ 1 

C"t^tr^|c«sr»f^ »itfl«<R: I • 

^\fs T. ^^IC< »tf^ <51? «r«JC^15i 

C«pf5^ I »t^ I Tj^l) 'BJ’?lt<^ ^!15lC<i C^tfi^j ^^•!tc?|5^1 

'stf^^t; I ^t^ii*tffw«i: I *tt^5!^t ^t^ii?:«tt^5rtc^f«— 

'2tl«l»: I ^(% I "^assic^ ^t?11l 

m '^I'W «rtc^ ;~ 

(>) ^it^^*t1^(^trii, (^) ^5it^ ^^1, («) "sm, (8) ^5- 

"It>it5i, (t) ^pi?1?1^tt?t, (^) c^t^i »2t^c?i cic^t^ (5) 

^*i^*l, (ir) c?^i w «ij^ i2l*it%^ e\v\ 

sitf^ ^iTti? r^^ifcn *t^ 



f5^ <2tM^'S ^Wn 

( ^ (H) ^,_«^'(35'5f;|» 

t?—Hydrogen (H) 's;'}^ fgsjl? ?i: >i; ^l?l—a substance 

5F—Hydiogene (H) 'si'tgsR; | «ii;g'5i—which produces wetness 
5^1—Wasser- ^fl5 *1^- or moisture I 

stoff (H) ^?|3p3jS; I 'sit:^'' “l^fe Greek ‘hudro’ »Uf 

l^fl^ 

(Gk. ‘hudro» for ‘hudor* I 'hudro' *(tini 

(H) -/wad— ‘to wet'meaning /wad —to wet, I 

water, and Vgan = ‘to /gan^to produce l 
produce.’ (3m 'S|<t^ 

I. 

^\^ Cf[t 
W I 

r 

* { \ ) (O) 'BJJl 

Oxygen (O) ^ I «iat 

JF—Oxygene (O) ( 53 F» ^a|»s"-».^n5 3^1, m\ ^Jlt^ 'SIC^^ 

^1—Sauerstoff (O) CfC?!, ^__ 

'SlSHi^* ^1 «rt^1 <2t^ 

»!!—'5|Sf^q; 1 xrhl, 

('SiWii) (O) ^+B|;i-f;^5+'8l5(mean- 1 

ing acid producer, «!<-- ‘^’>F- 

.«iI8f^ifwl) [From Gk. «|^’) <^ ^tr1C«6l 
Skarp —to cut, andGen— wt^^, »i^ 

to produce. The root of oxygen *Hif?l 

oxus^ i,e. Axe is y AK— C^lflJ I. 





's '®rarr« 

»i^ <8 ^rt^fn 




to cut. Axe— Sanskrit 
I The taste of acid is 
sharp. 'Sica?! (Sans. 

“'ciSi:— 

If© 

) I 

^ \ Ifs 

I ^1^1— 

) «r^i^f5 m 

8 ) (sup¬ 

porter or generator of 
fire) 

o I ^isp; 

t^j<: ) ^ »i: 

'5r^5«T--^N^iw^: ( 

) (supporter of life.) 
8 I 

) 

(generator of air) 

«I ^zm 

Ifs ) 



»rrcf ^»pn =* 

« ^vs 

^^ 1 - S\xfl5 

*hf '8 tftf^>»t^ 'S 

^+8f5?+'®i5 That which 
is known by its pervasion 


( « ) 

—Nitrogen (N) 
^—Azote (N) 

^n—Stickstoff (N) 
) 

C«ias«r«i (N) 


C=Ri3S«f»f (N) 

c?iai^5l=c:rat 

Cc^ 3r*TO” ^1% 

T. 

—C5iai+ 

I i 

‘^^1— 

^t^l*!^ ^^x 3j«en, 3ltii: 

I [ »it^: 

(Nitre) ] 

(alkaline 
salt) (^+ 

^ ). ’Ft?? 


Nitrogen — ^t?' 

'«itC5«i» 

'C5iii?fJi’, f’F?^?^ ^t?, 
Cil?? C>l^ ▼!?•! ^1 Nitrogen 

cut’ll I ‘CJPW^l’ l??t^ 
Nitrogen-*?? 'sfflf’ltc? ^?? 

^r? I 

^??t^ ‘Nitrogen* ^t?ft 
‘Natrum* *?^ 

Natrum Nitrogen 

‘Hrf5 I ’*it?fl 

‘Natrum' » 1 ?^^ ‘CWn’ 
’HC’f? ^?1 

i^tC*!? “Nitre 

Industry in Ancient 
India^sitW '2l?C?i 
?^?tC 5 —-(Modern Review 
1910 . July >l??Jt? 3i?I) I 


( « ) 

^t—Carbon. (C) 
^F—Carbone. (C) 
8 f 1 —Kohlenstof!(C) 


W|st«-W (C) 

• « 

‘‘?ft??: 

laj^t'9CH?s, ‘31* 

(“31 3t3|f51C?t?1-‘TOl’' 

C*lf^)—?rt??* Tt?s ^ 


fe?t.^ ‘Carbon* antfesi 

‘Carbonera’ I 

Carboncm "tc?f? ‘*i‘f Coal 
?1 ?f?’ll—(a solid black 
substance) 





4RFf^ 

5T?-»i«^i5 

'9 VI9t9 

crtts hwi- ,8,,^ 

R^ *1^ *« ^ 5Ut^1 >1^^I 


^1?—( 

(C) 


^<:—'^<t'5. ^ti:^?i 
stu f I 

>i^: 

[ ^t^;—] 


f<iifK I *1??^ 

^?tii 

5iRa?^I ^tti^Ji 

*CTa irtK 

f I I 

^^5ri c^ 3tii 

^tR5^ I ^'s Ca’rbon- 


(.« ) 
^•—Fluorine 

^1*—Fluor 
•H—FIuor 
>1?—( ) 


C©tt^®i (F) 

(F) «r^t ^^11 •»*1*«fi:5i5t 
(F) lt*l^l% ’l't?iiif% ?i: 3Fi! c?(f|*|*l 
(F) [?t^+f^B 

( ^tR) = C?rt—’If^!, "»|SJR? 
(F) I f)«i (“tl*l»^ 

—fl+^- 
f^‘l)t}*|t f1«lT|f^ 

’pf^^nspi: ] cftfH*! 'sicflf 

c^ *t*ft«J »i?c’«rtc’i 

"^sni ^^rl 

I c<(twii’® ?p; 

I 

^c?r—ii«iV8 «ttf»if^ ] 


Fluor-spar flux 

'-st^tn 

t^nr*r 

I ^*rtc<?i ^"it^rR 
Fluorine ^1"^(gas),tii^ ^!t«l 
^l*^f5?l ^\^ Fluorine 
1 ^^t?l v'Plu 
<ilTN ^ *tlj 
UJ^, ‘5tf%’ I 

eiHtl 

(Liebig)—flux-<4i^ 

fhii <ii^<i fins 1 







^drt=«rHt*i, ^‘n «‘ 

>t»f « '« 

*Hf ^ 


(^) 

t?—-Chlorine (Cl) 
?P—Chlore (Cl) 

Bfl—Chlor (Cl) 

Ts—( ) 


(•») 

—Bromine (Br) 
?p—Brome (Br) 

^1—Brom (Br) 

51*n—( ) 

(Br) 


( ) 

^—Iodine (I) 

^P—Iode (I) 


(Cl) 

^^i<: 

t?s ^f?!*!; I ^ + 
C^lt^s 1 

^?f?i*i ’5ic<iii^ <1*rK 

(a 

substance having a pale 
green body or appea¬ 
rance) 

(Br) 

+^—^( ) hk^— 

^21 (a substance identi¬ 
fied by its strong smell) 

(I) 

tfs 


‘Chlorine’ Greek 
‘Chloros’ ^"51 

Greek ‘Chloros’ M 

(pale-green) \ 
Chlorine ^ 

'Sj^s 1 

Chlorine 

Cult’ll 1 


Bromine 

‘Bromos’ 1 

‘Bromos* ‘sic^ Stench ^ 

\ Ttut 
^*^■!^t^ Bromine *tc^?l 

*« 

«rl^i 

^^?ltC5 I Bromine « ^ll's?(il 

jk 

Iodine iodes 
(contracted form of 
ioeides) ^751 
ion 'sic^ ‘violet’ <£l^t eidos 


* «istnrt: *t«nrtfirawifw '«‘t; wt^ i "<ti^ W '9in» ntftR i 

«»«w; w I 



^«fl=«rHH - jRf 

JwftT ' 5 f>ita 

*f^ 'S <2|f^»f^ vg 


^l—Iod 

<«fe»7 


(I) ('‘^:5; 

‘appearance* ^1 nr^t 

—^1+^+^—I Iodine 

(I) ^tft? iil^lS ^(ft<violet I ^t^*l 

^«f (violet) I Iodine violet-^< 

'®«ls—^t'^* I 

I ^C'St^T ^*1 lil^f^^ ?F%ci 

f^fBai ^cq{ I 

(Red) iSi^K ^ 

(Blue) 

f^f5i? >!C^? ^It 1 

c»rc*f 

^C»i I. ^iill t»5f?ltfe C*lC*f 
'«lftT ^f^TsitW ai^t^ I 

Vi, ’^‘f VI 

^t^l ?l^@l ^1 

I '5l'5«Q^ Iodine •<i)?| 

>ltfCl> fjlSi 

«^tn? I 



»t^ '9 ^t^T? 

JTsf ^ <2rrw 

( » ) 

Phosphorus (P) 
Phosphore (P) 
^1—Phosphor (P) 
II?—( ) 

(P) 


( ) 
Antimony (Sb) 
^—Antimone (Sb) 
«rl—Antimon (Sb) 
Ht—() 
^B^^-5q^s^'sq(Sb) 


IF = »F!lt^, «f1 = 

* 

Jltf ^ 

(P) 

'ot’Tl ^ «2t^1*tC’5 

fff^ ) ( ; 

(meaning a substance 
known by the emission 
of light from its body ). 
<2t®1 I ^51^ *\'^— 
'5t: I 


(Sb) 

^a|C^3 ( «I3|^3( 

(constituent) I 

Black Sulphide of Anti> 
mony. 


'6<nk 

Phosphorus 
Phos —light {Phps — 
light) — Pha —to shine 

[ V'BHA — to shine, 
“^1— 

Phoros 

(bringing from) ‘Pherein’ 

—to bring. [-/B^HAR-to 
bear, to carry, >i?fl5 

I 

Phosphorus 

Phosphorus- 
(flU ^^51 I 

^*t C^l. Antimony 

I 

^«iijs ^fftPrn 

(Black Sulp¬ 
hide of Antimony)^tll I 
Antimony ^^^1^ 

'siaftsil^ ^<1t- 

tftsi, cii^ ^t?i«i 





ft?- eri • »i? s= 

ftlT »Nf « <2tf%«(^ « 

( ) ^t^lfs^s^ (As) * Arsenic’ »(^}5 

Arsenic (As) ( <|l^+'5i^|==^'#i;it)'5]i#;^• arsen I ‘arsen’ 

>p—Arsenic (As) ^5i; 

^1—Arsen (As) ( I uiJt«^c?Ff5}|?t«l (alche- 

*l^~( "^N^^Spsi: mist) 

^t®r1f»l^(As) —^9ft^ \n ^51 <5IC^" I 

(meaning a substance 

having powerful pro- ^f^?p | t«i^ «(t?l*tt^ 

perties) ^■\^;[ Arsenic 

^t^«l ^^1 I 

*[c^ 

Arsenic 

-i£l^ Gift's 

I 


( ) f^a^'sjP? (IJi) Bismuth ^JWS I 

Bismuth (Bi) f^^^W-‘(‘‘f^Ts-T!>!t?IJP(’’^ f^?[ 

^—Bismuth (Bi) 

Wismulh (Bi) *)ilf«i: )’l '® ^^1- 

»!•-_( -^5111*1^?) lUTt^si- 

(Bi) ftl«I«f:—'81<t'^ ^1 

(meaning a, <2ff^-ht 

substance having good 1 

medicinal properties ) 


( >« ) 

—Sulphur (S) “'95(5tfti: 

7,-.^ufre (S) ^ I 


(S) ttut^ Sulphur *1^15 

c^si- 

^ I *tW’ 



»P(f 'S 
J^^f« «tf^*Nf 

«f1—Schwefel (S) 

(S) 


( :>8 ) 

—Silicon (Si) 
n*—Silicium (Si) 

-Silicium (Si) 

) 

fi*|B?ft«|S^ (Si) 


( ) 

—Selenium (Se) 

V —Selenium (Se) 
«f1—Selen (Se) 

(Se) 


( ) 

—Tellurium (Te) 
V—Tellure (Te) 
m—Tellur (Te) 


M 


«2tr^*I^ 'S ?|Tt^ 


(Si) 

^•i; 

( “f^ ’i1^t«i:" 

^!i;), 

I (meaning the 
main constituent of 
<*lrtt*lS stone) 

ap^f5?I^tKi-si (Se) 

( >T^ Jllilt?! ) 

m ^'®Ms 

( *lt^C9 ) (*“5Sf: 

—meaning 
a substance resembling 
fHOOrt in appearance. 

(Te) 

^C»l ( 


*"iap*» 

Silicon 

^tiB^ Silex (Stem—Sllic) 

stone, flint *1W*11 

'S Silicon 

^E6t?IW « 'S1C< I 


Selenium 
Selene (moon—^5® ) 

I Sclenium-ifl^ 'S 
Hi*1 CWfHfll 

(Berzelius) ^ 

■|C^5 I 

Tellurium'^iTtiBR 
Tellus (Telluris—earth, 
I 

3FTt*l?l«l (Klaproth)tft?l 



= «f1 »«fW«l, 5l? = Tvf« 

®tThf hwi- 

■nr '8 VSt^^ <Sft^ <9'Stfhl ^4lTl 


»lt—( c^ 

(Tc) (meaning a 

substance which is 
found in the earth) 


^\^ C*R, 

(earthy ore) *tt«?1 

Tellurium '8 

M C»l^.'«Ft?l*l 
^2ff5»l^ llf5^ \ 


( ^^ ) (B) Boron 8 

^t—Boron (B) :!9t^ll1% 'sit^it Buraq (Arab) Bu- 

^-^Bore (B) ^^«t; 'St rah (Persian) I 

11—Bor (B) «l^w:; ^*1 

»|t—( ) ?lt^1 C»Itft’ltil (Bo- 1 <1t?i^ *11 

(tJ^ll) (B) rax-«illi).^^*l{% | “fe^«ii ^sjfsitcfni fjl, 

■vtu (cjit^t’fi 'ii 

^1^1)—*f^« ^t^tcir^ 

^1*1:+^- ?itf^c3i c*rf^ 

I ^t^l ?t^1 Boron-<£|ii 

1 


(apq»(:) 



<®tt5-wr 

(t^ai) 

Ursa Minor ( ^Wt^RTStW 

I Cepheus I Draco «rtirs »lfifl 

I Ursa Major I Bootes '5t^nl«rs <2ft^ I 

Coronas 'Sl^ I Corona-H Hercules 

Lyra | Ophiuchus ^1^C^Clg[ 1 ^t^tu *JC5^ Aquila I ifp?*l 

*tf^t^ti:"t Scorpio--?! <il^s CW^I I 

Scorpio-n *JC^ Sagittarius Aquarius I Aquarius <£i^ 

S!tfTC!i«lt?l I vf%*l Piscis Australis 'S Grus, 

iff^W Toucan '8 Pavonis c»f^ I Sculptorus'S Phcenix ^^ItaK^l 

Piscis Australis '9 Grus-tflU ?tr5 I Aquarius-til^ 

Cetus c«f^ ; O Cetus The Wonderful; 

; ^‘n (?1W 5^111 

«a^t *tci! apc^i ^91^11 15 ^ (Srtu 00 ^ to 

^tC911 Cetus'is^ Piscis | Piscis-«ii^ Square of Pegasus | 
Aries '9 Andromeda 'mtH'S I Andromeda-?! 

Perseus ; Perseus-<ii?! %5 Auriga I < Auriga ( aw^ ) 

«l<t^ f^f^C«r?l ^tCf 1 Aries-tfl?! fl^ Taurus I 

< Taurus ( ) ^t?l1 I 

♦Itto ^ Taurus ; ^ Taurus 'Sto ^Pt?l Pleiades ; ^1 f tol C^N- 

«t?!l j ^ K’P ^ Taurus CWtfe 'Still CW^fl Tt?l I 

^ 'Still ^ ^tail <?[^ 9jt«(t?|«t^; ‘»!t« escil' ?C9| I f to«l 

f^ffs^f trto^to %'S iifinitt^ i 



t^B 


«npf« 





ofl orfVvhi »wi 







STrtiPWI 



'^r f^i 


^ f*l 

Cf\l^^ 



> 

s» 


>> 

)• 8* 

«» 

> • 





y 8* 



:>• • 


}f 



> 8* 


V • 





1 8* 





*1 




% 

1 • 





% 8* 



( 8<f5a{ ) 




Ursa Minor l < Ursa Minor-tfl^l ^ ^ 

9 ^^ P I *ff?^51*l ’PflK^CW I 

«||^;g?|«| ^^9 «ltC<lf5F^ I *FC»I 5KJI ^ C*R ’l^t 

5'^fHfC^ I ♦{f^aR*! 

fvdt^ '»i«ft<^ 9^ 5^1^ *ttTO, 

’eti^t? ^C51l ^t^PT^Ipni ’if^ I -JPC^?» •Strt «•’ Cassiopeia j 

'sm W-taia ^r® l Andromeda \ 

< Andromeda <il^ I Andromeda-^ ^tf^iffwl Pegasus 

ij5<^!rt^*l Aries j Perseus | fi Pcrseus-4^ '5W?I ^ 

Algol, ^ ; ^tir^ ’!f^t sjtai 1 Perseus-<ai 

5|C^^CH Auriga «tat^ ; «2r*(t^ '®t?l < Auriga-u Capella ; 

Auriga-g Gemini (wl > 

1 Gemini '9 Aries ( )^ ^C«IT Taurus 

(I ^ 

'« f f^11 Gemini-g wf^*l (tv Orion «ltl 

I ’i^Ts yi I ‘«^^nii[ gt^«i» ^ 

Vt^UtfilVl-’Vfc^ I ^ 5»R'® X Orion 

^5|f vtll^ '3tg1 I < Orion 





«rff« 

cqt^t^l 1 « Aries wtm*l Cetus ^tut^n I 

Cetus-'ill ^ Eridanus ; Eridanus-ii«i ’•if^ 

c*rN ; ^1 i Cetus-sijn nfSpw « Eri- 

danus-uD? Sculptorus, Phoenix « Toucan i 

W5Pr*i Aquarius, Capricornus 'Q Sagittarius j Sagittarius 
I Aquarius-«ii?l Piscis Australis « Grus C'l'^ll I 

Aquila ; Cygnus « Lyra i Cygnus-(ii?| « 

Cassiopeia*? CTtCI Cepheus \ Cepheus-<n? Draco 





1 









8< cirf^mt? 





^tf?^ 








? f? 




? f5| 


Ht 

?» 



4* 

a • 



• 




h> 8* 


%«* 

a 8« 



^4l 

V %• 







V • 






^4» 

1 8. 


^IT? 

'5tf?l’t 







? 

f? 

« 



fe?? ^ 

1 








• 





'i'i 

4* 

8« 






4» 







4* 

• 




( «5I tBv? ) 

Ursa Minor I *ttW1- 

Cepheus | Cassiopeia ; 

?fi[irl fulfil? I Cassiopeia-? ?«lt3pr*l Perseus, Auriga, 

Gemini '■9 Canis Minor ^t?t^« 1 <35ft^tt*f «2tt^ «•" 

Taurus ( ^ ). Orion 9 Canis Major I 





< Canis Major 'Still I »1^ ^ *35S^ I Canis 

Major-tim «tf^C3i Lupus « Eridanus i Aries '8 Cetus sjig- 

CH^t^ I "t Aries ^3rc«(T « O Cetus tfltn I O CettissjRj ^«tll 

^ Mira ^ The Wonderful | Andromeda 8 Pisces 

^f^Kl *if^3itTtt"r I <2ttK «•• fcn 

Square of Pegasus ^ifnill I 8 csttH 

3l*(J^C*l Aquarius j 8 ’sta Capricornus c»f^ ; Capricornus 

'*rc8tT[^ I Aquarius-uj? Piscis Australis 8 Grus | Cetus-<iin 

irr^C*! Sculptoriis 8 Grus I Aquila j 

< Aquila ( at?|«11 ) C»f^ 3lC«iT^ 

I ^^c's 'SIS iri^i 

♦rtw f^T® I 'sit^lcnn 

*itc< I 




«3l ffeat JRH 





3it>r 

»ltHiI3l3ra 



H f3l 







s* 



• 

4, 

J» • 



8« 


tr 8* 




^<9 






► • 




^49 

1 8. 





1 


^p\ 


’ItHflW 





H fk 




< 

•i o 





4| 8* 



*111^ ) I2tf i3| 8 ^T| 

‘St^ I 8tiitnW*i^:^ 5w:*ii 'OH, 8< 8 tn 'stirt- 

»lt«Hl HttCH C*twtv ^ ir^ »PKH croft's ; 



^<5rl f^ti tsm^g ^tr$c51 

Taurus ( f^ ) I ^»I1 ^tf^ <2rt?l mii ^Bttm I 

K 5^t^ Aldebaran ; flitf^^, ^1 C^tf^ 

1 ^1^1 «ft^1 f^tc?, Wi] 

^il9if3iiiisi, f^Ji^rt^I, cfegpm'Pi, c»rt^ « 

*rtW ^f^irfCf I § « i* Taurus < 2 lf^ Crab Nebula (iM.) I 

7) Taurus ^t<lt?l Pleiades j ^ sTtfTS 

^f^Tl I wmvv 7j ^t?il 

I 

fi »!??« ^Pl I 7 Taurus (Hydes) «ftll I 

Gemini (c^3F?ltfl « 2 ttll s>^ I 

K'S fi ^ ^l«ittaFr.3l Castor 'S Pollux l «t ^1?i1 ^»>*pr5W 

I «<. 'S ^ ^t?l1 ^<(ltaFC^ ^ I Tj 'sg I 

35M (ii^f5 I 

Auriga 1 ^^c*r C^;^?ltft <*1111 ^* 0 C?l ^9 

^51 I -t ^t?lt?l 'si^^ 3Rt>l Capella; ^^t?l ^\^ :5^«r?l I « ^t?l1 

S|| 9 | I M 36 , M 37 , M 38 (Nebula ) | 

Orion ( ^<1) I ^«t»t C^ap^ltfl ^^11 «lt^l 'sitW I 

«t«Jt^ 'Srttt^ ^ill ; ^1 

’rr<lt?II*t5 *ir^f5^l < 2 t«ft^f^ 3^tc^9 

f|®i I ^t?1 »i^C5ig ^»lc?i?if5ii '5i’l?i ^■\^ 

Muitaka I f^?l^ « I < ^t?l1 ( Belelgeuse ) 

:»V«^ ^ 1 lt'«f^?I ’^cgj 1^51 I 

>iwi CTtf^^t^, Bft^l f’l^itc^; 1 ^ 1 ^ 

I fi ^t?lt '8 ^1^1^51*1191 I Orion-tiig ^cifCK X ^1?I1; 

9»ll^ 5W«1^ C^ft^t^l, ^ I 5 I M 42 3rl N 

I ^ B^^'S CTf^l I ^t^l 

«rt5ii f^nrltf, ^«o 5it^c$tc^5i <i^f5 ^ijtn ‘Si^^ 'sia^ta 

iif^an:^i *rl^^ >rc® 5^s<itc^ •59 l^lw, f^t^aF •« 

Canis Major l K*V^ ’WiTl <2111 



^ I < 5rt^ Dog-Star Sirius | t ^ t3|1l 

I »it?i5 ^1 ^^t«( I 

^U\ I ’81'Wcw^ =5^ 

(volume) «2tfi tMC?lS|lj «ltTtC»nr Wf^l ^ 

c^ ffetii 5r®iKUf I 

Canis Minor I «2rf?l ^ ^ItfTHI^rfl ^tC>I I 

«Jift^ -c ; '•Jlc^tCW t ^ I Procyon | 

I 

Eridanus | ^^c*r I < ^tilt’ll 

Acheniar 'S fi Cursa | 

(Gemini), fi 

Gemini t“ ff?! 1 «tt?l ^«»n I 

I ^l5i , ^@1, ^®11, « <il^ 

itf^ *(?!, 51^^, ^51, « p —m ^itB 

f^9i 1 ^tC5| 

«Jc?»*l ’it^ ?i 

«iltf^^ I C^l^ < Canis Major (Sirius) 

« < Canis Minor (Procyon)—(71^ \ «Df 

■sFf^^ ii9«Jt^ ^Tt, ^8f:, «2iart*if%? CJi'ss 

sit^t^tc^, 1 wtTf’l^lc^ ?i3f: '8 

^•?it^ «t«J «, m s ; 

^ta r^l »rt^« 'SIH^ W I < Orion ^t^l Ulf^ 
^81^4® ^3rt^iTOiu c^t’i^t^l I *tf^ I «r9 

«it:$ ^11^'5' I ^^t5i 'Bi'Wcwn cirt»t 

xi(^ ^^8pC5q I??, -w^ ^^trl «i(tc^; 

m ’811^ I 

'Brtw «2r5it*l C^, »Itf® '8ialfri(‘l « ^ Orion ; 



«v^ 


oWs c2tt5 X Orion^t^ fl»!, 

'5Wt^5l Orion-tSRi <2t««R »111J *?f^ I 

Orion-c^ «2taft»lf% «ii^? Orion-tfl? ^ 

ntfl ; '« ?tfH I 

'sit^ f^i^*q^X Orion < Taurus (Aldeboran) ^ Otf^^ 

«P9 fvil^ 'Wlt^ljtfwtis «Jil5tfl^ 

1^ c*f^: ^r fB^i i f^c^t 

atf^'sinPi^ <2rf% I cw5t?l ^1 c«ff^Til 

5^f«iii1 ^9isi ‘(fl^T’lf^ i c^ ^liir.^ rltf^t^ f 

• • • *t?l^t5l ^Hiul I * * * ^l’¥tc*fir 

^wai «tf^% atfk^, ^’t <2t«f1«lf%i c?i»i?^1 

' 2 t«ft’i^ ^51, ^ts?i f^^f5 r ('^^wu art’s*!) 

sr-^ft^T ^ti—i'm) v2t«ft*^f^ '« 

^w\ ^*1 ^fir® «£r«tt*if5^ ^31 \ w f^ 5 ? 

Orion ^1 ^5t C’H, ^ US ^ CS, «lsrt*lf^ 

f^«f srat cstf^c^s ‘srt^ stfs'3 1 Jttstsi:*ts ros* fs|? 

fs*?s *l*5i569ia( ^t^ts ; Cf\* ^srt{5 Wt*f^ S^fsStS «T3^ 

s<5[l ^sl s^stc^; c^^ 'sitf^tsIS c^itts^s f^t’iw 

t 

(^s>--cstf^^t| ^11 cstw ^ 'Sjjsttss SWS CSS^ttWS <«¥ 

^tsts I ^ CS fwsi,« S’R 

^S sf^*l’‘llCS'St, ^StlSS S1^; ’Si<t^'cSSStC^T'« f^tC^ ^ «ltf^W 
cws^css S’StaKs fssi •« slf^ ss 1 (?Rst^ « fsfs, <m% ^s 

cstfs^^ «rlci5r I cstfs^ ^^51 c^s^sluni ^ Vi ; cstfs^’^* 

^1 s*il S^ci51 

(«s)—^st3t ’jc’is *tsstsl fssi ^fsstr^ I «S f^s <2|f^ 

nvm ^fsc^ CStS’lSJ s^cs, ^St^i si (< Canis Major) Orion-ojs ^15- 
scsis ssi^si e Orion-csF cssi stsi cst’t ^fssi asn:^ sfi^ 

CStfs^ (< Taurus) ^tStS '®lt% f^t St^CS I "tSCSS 

sH?tll5 c^s»i «frr^t^ fn?f^ f^^is staii 
8 



OS»* 

(Ursa Major-til?) <'9/5 C?^1 

^t?1 JPC?? <ttf^ I 

^ Wilt’S C?C1f C?tr^^ (< Taurus) ^t?S ?s«t1 «ltCf I 

?1 I 

«j(: *J5^ tsinf C?tf^^C^ r^I5 '«l?f^'5 <il?*s ^ 

Jl’ic?? «S|5f»l^ ^I?i1 I ^«?1*s 1 

tllCttCJf ^t?t? ?p:9?fC*1 s? I 

** W f '' 

r. . '^ «. ., r/ 

C?tr^^ 5ife »|f?IC^ <stt?l b'«* jpf^?st?[^*[t^ 

nM \ % I \>t», • ?s«(l I gt^c*i 

«ITC5 \ ?1 -SIB t^l c?l?tt^ 

bW .^c’I I - f r^i mi I 

8^^ i?F ?1 8»» ^tc?f ^It5t ?fC? I ^t|< 

f?^? 5 Piscium ^t?t? >* '5|?f^^ fiB I ti)^^ '5lt?t? 'sit?'S 

ilfiKTl »lf??l1 2 Cetus ^t?1? <Si^ '8I1C^ I 


^Fft^fti;^ IASI'S! 

I !— 

«t^«riil II () 





^ 2!l22^^^tf^'5tf^ I 

II ( f—) 

^^t•^’«’*F1 II ( ni—^1^S» ) 

’I'® 

^ m Ptf^fsc^ c«t1f^ci?; 

15tC^ «Rlt^t^ 

CTtf^CI II 

( n% <*u*) 

'Bilil-sisgifi-^wfl-^^i-^liit: *1^12^21: 

«(n 535^ I 

’!i^f*«fcm 

C»l1^T(? c^1 II (MVr ) 

*ni ^tii, "sitii, 

t^^rl, nf»f f^si, 

Cf[ 519RI, ’il^ft ^5, 

Cf\ t^fl 5|^^1 T?P^? C’tt T\?^ H 

l^’iai^, *l9rt»f, l~( C^5l65» '9 ^5l1^*i I glossary of ^sit^ij 

Butea frondosa. 

f^w: ’ic'il ^l^c’it'nra’K^: i 

<14, 'sitc’^t^, 

(il^fil *t^tc-t?t I 

Vocabulary of mi 

kind of Butea frondosa ; Rt*l—Kodi murukka i 'sit?! »lNt?l*l ^«tH— 

Butea frondosa ; ^^t^—Murukka. *19rH, *1< 'S ’l1^C<1t«t ('«l’RI) I 



TO I wsm ^ (?l, mM I 

'Bn:«f—f5p? ((c^) I ctl^ I 
*f»iH—<2m *131 f^w, *K, ^t^cs^. 

3p«i^ I (n) i 

m »2tt%*ra ^fij^ltCf I 

cifTOJc^r stt’i:—C’v^, i>t^. c^. ^P?rM i ^I’^tiitci— 

^p\ ^ *IIPII ^<tl^—^'9^1 »t^t9 1 

C^^tCH—^^C?i I '«!—I 'Si:—I Downy branch Butea, 

91tl53^ ^t5|—Butea frodoza, «t'8‘ttl Butia Gum ^51 ’It’l I 

f»lt—CV«11 :—*t9it*l I 

'^*1 *I^TtC»ni *tai, ’1'^, '8 I 

“♦I9it»t^ ^ m I cn^im c«f«i1 i iitc? 

c»r<ii ^ \ ’I’f »t^1»i car’ll .c^«i \ »f5itc«tii 

*it9i «rttT \ 'sifsfl'^ I *ic3!5i 

♦ttcnii nt’stsd® <iai 1 *131 '»i'9 

c«tt«rtTOi ^cajtff^i f59*l. I ’It'sl ’Ts 

^tc^it*rc^t^ ««rtc^ 1 mi? cvR 'sl^i’its-hi “ct?t^1” ^’S'atf^ c’Pie- 

cs?if5i *(5itc*ln »(t'5tii ^r?i I <2t«l?i # 

*lt^l 8fCTi I vm *tt^1 «ltc^ m I 5ic«iii 51^ 

'^t’911 ^IC'S «l9itc*fa ^ 5tf?J «2|^t^—'9^, ^9! I 

?i« t^“ii^c9i 

^ 'st^ I fnl^ ^I's nt^^ii i 

*tt^9i1 ^'s TO^i*l ‘«^i5 mai fisf «1tc^ r 

»lt9l 9 ^ ^l^'S mCT I 

<jwt I 

I :— 

^5^tt ♦ijfnt'it: i( % >!«'«»)« 

»! <t?l''3*35^ iHhB 

'9a|'N^9?^^ 

^src*r^tf%;« (■?i^mb^)ii 



' 89 ^ 


>itc< II ()» 

^rfl’sj^itc^tJ^ \ 

II (ij—^ib-) II 

^l%«rt5j !— 

‘'c^«t’^: ^ :”—('s;^ ) ii 

%;w?i ism^ c^ ttL«f "1^ ^ 

n '»pW: —() 11 

^<i<^ ’^t®tc»i?i ^t*n:^ ^5T ^C9i I 

) II 

"Vlf^ C^f^C5lt®^®1 ^ ^B'^ts”—a hollow bamboo said to be 

sounding when shaken by the wind—() I 

I ^ ^tn I »it«itii*t®: ’it^i «rpw I 

«2tCWr"r ^f?l5tC5.T I 

Bamboo, Bambusa, so called from the whistling noise they make, 
Tamil—'Sabdik Kira Mungal, 

I fl[*l :— 

Wf^>ltf®^''^^tf%?JS«[ll ( <11^ )'ll 

II (<»|8 ) n 

cipt m \ 

'•ifirsi 9n I 

5111—ar^’M ^1 ’Brt ^cm 



cmvs I 

1 

»rc’?t5—^ I 
f^'9^—'«Iir ’i!S'W i 

(??if«5) c*r^i cA \ 

^51?C<2(t^'s C5ltr^^5=«f5l’^ I 

5 f^’^1%5 Br'ha^•^ II 

C^yflS^Sl = I 

^<T? -?{^\ C5|tf^^5**r^ I 
>i?c^t5’v I 

c^N* ^rf^f^^sptr’t II 

‘'^” "T?***' * ^!—■5=lf’l» 

t^;_H:?p5iii I r»i*N—c^t^i '^s:—c^>i?ii ^:—i ^®:—^^•— 
9l?|’vl5lt’l I ^;—I t*—’!lt’9'JI«l^ saffron I C^1^tf^^:~Crocus sativus i 

»i^c^ ‘*^t^<2t^tc*i’* ^t'«vl c>m I 

I I ^ I ^lu “?1^^tw*i’i«t^' 1^' 

I II” (?l 

«{^tn, '®t*^1 ’1t't^<’ ‘il^* ‘fl^r^f^ll 1 ^ I '®t^1 

^w-t^'ii” ’lt?i3iw»it<!.^?i ffpi?i 9RR ^p am 

t’^ I I 

^?rai> ‘9 f^f>l%'3 '®it^t^ ^1 «ttc^ I 

*l«ijnni »ifi^ci? ^••i>^t capH fW 





I ^-^1*11 ^ cstw «2t^t^ I ’Itf <2lt^ 

Wl 'Slt^*!! ’Itcwn fC?l?l ^t- 

9ttc^ I ^lf§T ^itcJi ^rtcf ^ i 

9|t5 C5I^C«?J I f^PC^ ^1 ^1^ I f^»ltf^ 

« 2 ft^Tl c^ « «Itc^ 1 ^f^fjifas^ C'f’^t^i I 

f^s( 4^«itc< ^1 CVft^tC’JfC»t I 1 *^ ?1 ^t^ilt*! ^^'2t*(t^ CWl*t 

«|CTI I :i^ 'Bitfilst 5ltC»l I ^51 '»jf%*l?l 1 

1 ^feef:— 

^II ( ) II 

7 \ 1 ^* 1 ! 

II (CT’? ^18) II 

!— 

•^i:«?1 f^lf^^ifa^l” Ifs I 

‘‘^fe«?s *tc;35l ^515111:1 

♦‘f^Bf: i^bf: 1 

5 ^fil^l ^^Ttf’l” II * I 

•^CBJl l^lll^fil^r —a tree (Nerium anti-dysentericum Lin)— 
^5lt?«i: r 

^^Bf 1 '9^ I 'Blt?l 

fi^BF 51 FI ^ f^< I <it^i '9^t^Bi:^< 

v\ ^1. f’v.« f^^fB?i w »ft^l I ‘2l«i^il5?i wtipf^fs^-iicis^i« 
flBf 9 I »2t<^ii 

»l\B«l <ltc^ I <2r<«Pli5n ct'sH <371 ’|S», '9;g^< 5 

'•if^ 1 f^Bf ^cwc*t ‘ 21 ^ Bicqi, 'Brfij'® ^9 p ^51% . 5i*ij«rcif»f, 



tf t^t^ CW^ f*r^tf|c^5i I 

• • 

I 'ot^ ;— 

/• ?jt.— ^ 5tt? I c’JFt:—» 1^:— '^, 1 

'ft?--c^f^*f I '«:—♦!'« 1^11 c^it:—-^t^, I *i;—-fc^l i sit—’I'^t^ i 

^1:—Velpalai I J I 

^S—C<lt^tf^^—Holarrhena Antidysenterica, Well | Vocabulary 
of the Vaijayanti—Echites antidysenterica. or Nerium antidy- 
sentericum ^i:—1 I 

5rR !— 

ft :—I '«:—\ ^1:—i 

' (?Ftr*Rl I ;—Wrightia Tinctoria, Br. 

5|t5 I v(un \ 

(31^1 I *ft«itat ^1 ^rftc^i »it?l '«i1il VI I ’3^* • 

^8 I ^sjf:— 


II ( c^ ^181) II 

v'fs I () II 

<2rt^; «ffiic^’»ji8 II ( ^i4» ) ii 

«*iit9i^ ^i«r«ift5itft ^5Tt8ft ^*11^ I (<11^ «»i^«) II 

CV{ « C%1>^ mftt HtfH 

^i» 

15 -^^ ^ ftc « C8i Oltft ?! n 



'Si^ I 

Prof. Wilson Jasminum pubescum I- 

i «jt^i owfr^ 

• c’lc^n f^it? c?(tc^ <11^ I 

r f3i, ^tc’v 

?lt5I^sjf spit’s C^, C’FlC^, ^t^O’^t^! J 

c^lV^ I ^15| ( ^^^) fkim «lt^t9 ^ ’ 

I C^l*( C^, C^>(C^ ^ *2t«m ^fSC'S ^tn, %r5 TRtlPl^l. 

^f?i*l^?Ki w^?i w^i c^tfeta “(Stts®: ^ . 

<2t»l^f^f«pl*>” C^ IpJff ?1 <2rtc^ ^1IC*ttl5 * 

I r— 

|][5 Tn 51 ^'i<lr|;i^( i|8.) 

‘'’5t5fl6ijh: c<fl f^'s; ^‘s” (c^w -^itv) 

’ll WtW’Tl^’lltlll 

11 «»l«^» II 

<2r^fw^ 

» 

II ?i^ '*»ib'<» 11 

fa^tl^i: I ^si'os II 

^h: ’rattf’i” ( «i^ ) 

sfi^l 

53f51W?*<!l ’It^1®5t5 I 

f^^rs ^’35’fS! 9t5i*i^i ‘ifaiit 
f^»l f^a«IB®? C^lfl II *11^ « II 



TO ^ %5*r5l 

fwTO cHtrs 

«f9i, ijat^si, 

fw ^ II 

C^lrwsi? «2r5tc^ 

1 

II «i^« II 

«rtl^9i ^51^ cat^ m, 

^ C^®I f^*ft^f% Tt5t?l *tf^ 

C^ 5ltJ[?| lfc?| I 

oi^«) 

C^rtfetfw—'Nympaa Lotus, Linn. 

5it^—*rt^ I 
«2|?(C^ "TO^" I 

^-S* I 

’i«(f^i[tt ^^*rt5if^n*rt: 

^ II II 

=^2222.* (c^N ^1^) 

^^tc»ft^»55!f^»t»ra; c^»f?i5t3i ^1^; 

TO^ y^ ?r<r^si'a’i91 
m si?i 5)t5i*ftirtf«^ 

^wsisif^iit* cft^^esiif^?rt: ii (c>mi*) i 
^<ta C^tf5W !rrt Barleria I "JrtJW” jsfi^si Sj^tc^iisar cf ^ ^ 
«%s^ft«i caitrt tiiPutn^ ^S, f5,?i jRt¥pi ^ Ml 







I ^ !— 

^?I1 7f^, II ^ t|^^ II 

^f^t«nR-t^5^fi|r^t^5rt3^t*s 

]pj»r?ic^ f^Htt f5i5tt?i (I II 

Tfi5^^ ^^‘tt^5»«(1 II H\ «h II 

c>ri«Rr»ns^^^ 

11i;»u ii 

(Sacrificial grass—poa cynosuroides)—I 

fP^ —kind of small sacrificial darbha 

grass—hwnpfl I • 

fp§: f-U *lf^—I 

^•s *tf^—I 

if^i ^ai «'® 
ti I 

5C^t^: ^’lap Poa ciliaris i 

if^, *1^: Poa cynosuroides, Roxb. Eragrostis cyno-. 

suroides. Prain. (Retz). [ ^:, "ItlHf:, S» Saocharum 

Spontaneum> Linn. I 



cir*m*r 

Tjr»( j f^:—irt^i ^ I *1:—i '«:—»nr5, ^ i 
f^i»t, I ^'3—^ I eiTtiS^—Andropogfon 

snordaides | —Poa cynosuroides C^t^l I ( 

I 

«t^t*i) I 

'Bif® I 

=^1" ^C51 1 f?E*5Cfr5 l*f Et^, t^^l'5 

c^ “c«pc»i’’ va I 

^vi 15^:— 

'st’ii 

f^fn ^v. II II 

9l^tCfit?l ’«lt^ 

% fn^m^ I 

^9|*Nf35i?IC^ ®5l?l^?Trfs| II <11^ <#18 II 
l5^-?tc^tr35 

^?itc5tt^ ^P\ f 

tirm «i»if ^ ’vcucw 11 

t? f^W'' I 

?jC5|i(n;—-safflower (cartbamus tinctorius)— 

l»rt|*(l 



I—'5t=?li£r^t*t: I 

att^I^:, ) 

^?wi)—if*f«l I 

CW^nrscif ;— 

?t^—^^^511 f?:—I 51—5p«i, 1 '®—I 

5js<tcfe—1 ( '5lfl}f»[<('l ) I '«lt?ll}T:^—'Bl^ft^f, 

'5i>t5Rj| -Si—I c^t:—■^^51 »tM I f5|«—I wtispWw I 

—Carthamus Tinctorius, Linn. C. Oxycantha (wild form of 
tlie plant ) Bieb. 

T\US ^51^ 51^1 1 (^) 5^ I («>) 

(O) I 

«lc3f<i sft^ ffl^ *tii?:=5 i i 

<1t si I ^51 <2tt? i (H% ®f51I fitNl f ^'S 

1 ^ftfif«it<i 5ut^ 5it5i I ^ »tWrai 

tilted 1 c^l5f^?tc^?i c^tT^ ^5i»tiT 'sliiiitf^ I *jj:^ c?i»t5i 
m ^^51^51 

f^w*t 5it^ I n% ^t?i ^it5i '9 I 

t^\ C¥tC^, "^^1 5C5! I I S|ICn5 

^C51'9, sfsiC'® ^tc?l I 

^5> I ;— 

^'3?^r9i^l5lt^^5lf5i ^6®n: I 
'551Tt51«| ’tf^«t^5F^-®t5l^t^Slt^t: 

^M?[-f5R-^tr^-^t5il iptt^: II ( c*i^ ^l^-o ) II 
^!l5rl5ltiFC®l1i^5( '«|9|5l^ ?l^! I 

B (^^8 itt) II 

'«it*1T^?i? c^rs^^ ai^n: l 

^1II «»|^'» II 



^Trw->i^f#ji c 22£! 

I- 

C?F$^-^^.^«^-»Tt»l-'3i^9fc*l 
^si^tciR vpf^ 

'®it^5i. ^ri! ? 


^1^1 ^tr«i ^ ; 

^tc*tf?i 

^?i *fc^ II 

«rf^^ ^«rtf%: 

'»itarii ^nicw, 

mf^ * 1 ^ 

ctsttft^ ^^^-5151 ir?rt I 

:— 

^ItCl^^ —C^^,ap^T5B5ir ( ) 



a^^^wt II () 

ai^^: appBBi^f; i 

^^4 II ('sN'St^ti) 

c^'5^1 <«Thi~(>) "ttfl (^) i Wl^i •‘^aist^'M’* 

^a< af^¥tcw I »tt?l ^ <ii^^ a< c^^t¥ 

I ^t?i« ^ifljiitCf c^, 

^ “csit’l^” sft ‘*5iai^5< ^1 “c^tBSftfa” \ «i» sit’i 

’gc^ ni?f1 ^ I 

cw»c<r :— 

^!—C^Tlt^? ^tf I f?5S—I ^is— 

I —c^itf^ cel^, I i c'^ts—^J’N'5t?i ’Ib;, i 

'5s:—I ^t:— I I ^tf*|5|—Talai l :—Panda- 

nus odoratissitnus. <2f?^ jgfe’W I 

«• I C^?I I— 

^t^5ic4r|v^-5t^ c^n?<>» I 
l?r<;-5 c^^t; 

f^5l1 ^1 CT II HI i^R^il 

:— . 

CHF»tBHl 5rtW*tH! ( 'Sl^H ) 

[ c^a^icHl ( «i^H ) ] 

•^c^l CHFiCHl I 

fMchI 5<Nf%aa:: ii i 

cw^trsnr =rp; :— 

^<ttfe, '^afiitt^, ?i^tHtt|--^rt^c^*ni 1 i cntatcH 

—I ^tHfl—I Ht^—5ltC^H I Cirundkappa- 

marara. CHt^f^—Mesua ferrea. I 

(?F*inill "4" ‘flHt “5!" CW«l1 HtH I Cif^l HtHi 

““t'* f*ri|1 CH '‘CH«(H" HtRt5> ‘<fHl ^5, ^t^lCHF*!?! m' “»l'’ f«fHl CH 



8*8- 

^ *»4# * 

I 

^iz^t '‘c^»fii” 

I cm ^tr«nitc?i C5i?i 

« 

^t^i ‘fl^: ii (^i^s) ii 

f i:?! 

^If«l 5it®i1 cm ; 

f^5 «r^c«i 

m «ttf| 51^^ I 

^»1 (?PK^ I *5C^ 

^fiiTitc^^ I oq^tCJl c^»f<? f^ m, 

^t^tctf?j I “■!rt5!t^»f^-i^^c^»rii-cT^^f%i'* 

OSl't^l C^“t?} « C^'®^—0)^ f5S[ ^51 *1%'5ff I 'Slt^ 

C^*l^<l®’' TtR ^ 'Slt^fC^t^l C^*t?l m\ I '5|«?I^i ^if?[gC51?f C^»f?I 'SIC^^ 
2?^lltCWf *(?t^ 5C®I I J ^1 ^■^51 'Q C^»t?I f^f^ ^51 f 

*f*fc*i” 5it^c^»i«?i ^<iil \%c^ c\ ^ I 

5if1, ^at®t^[ 5W, c^^ C51 irt^f ^c®, i 

5lNC^*tC?I<I ’t1C5<l ®t?I cq, ?ttfj8c^ Ctiff^C*! ?1C«1^ c^t^ I 

c^l'^ ^5t3|5 <St<JlCS| 5lt?ic^*rc?l? ^91 C^ttfe I C^*!ll Uil?t 

I ’sgcsi^ ^^ »ft«n, cjff^c^ ^r® I ?si 

m I ^c«111 ’tfi 5iC5Jt^5l 1 ^5! 3J?[ I 5(p5I ‘il^<2t^t^ f^<lTt*1 I 

0cm ^ti^ ^5ca[ tm f 51 c>Ptc^ I 'Sit?! t^1?i m ^ifsnilc^ i 

‘*5itc^?i ^^t?i ^51 ^^1 «fu^ r^Jii, 5ft5ii I ^ ^^t?i ^t?i ^ m, 

«tl?l ^1 m^\ “RtC^fStH" ^^^\ 5C41 I 3IC® “51^5f^ 

fV '‘5rrcsM^”i 'st^i I f%i ’^fif 5it’tc^*^?i 

»tf1 Ktz^ ^t?i c^tR cm ^rtc^ ?ii I '8i?(® c^ c^c§ <ji ^«|'| «j(t*ic^ ^1 



* ..V 

^ I ^tf^^t’Tf^ ^ c*i»ttfe/'iti *»lfe 

▼to \ I 

«> I c^ttot^ :— 

*tf«lt*t;»lWircvt?i»i**iiRtai; i 

to? ▼’ll 51 c^ttoii: II <11^ ®i^ I! 

3]5ff SlSff ^?| »ft«(t5| 

c^tto?! ^*1 ^ ’itcsi ▼s 

im ▼t^ 5R Jitf^ *111 I 

▼f««rr5i :— 

c^tf^ttt?i: ^<l*iai: ( cx'^Bm) 

[ 9ttc^? 5iin—1 

C^lf^ir1lS5|f^ ▼1«5lt?I^5^ ( ) 

[ C^ttotll—a species of ebony* 

▼t^5?tll^-- a species of ebony (bauhinia 
variegata)-—Glossary of Halayudha ] 

▼t^5itii: () 

[ mountain ebony (Bauhinia variegata). Tamil— 

Kovidaram.—vocabulary of Ihe Vaijayanti ]. 

c^ttota ) 

[ 55011 ( C?tC5Bi ) gtu I ) 

I I 5it5i “▼ 53111 *'— 

] I 

Of'^VSVf 511S1 !— 

1*1?—▼’W*5\ I f^;—▼53tll I f*!?—C^t^^5l I c^t;—▼▼;* ^15^ I 

«i:—c^tn*! I ▼;—5*»i^1&l I ▼:—▼ 55*1111 1 

3C5i1»if«( fcain ii<c^cir c^tfiiwtii to <s\-^n ( 5 ) (^) 

srtai *t^ <ii=^? («) %5 * 1 ^ I 





[ Ct® ) Bauhinia Acuinii>ata, Roxb. ct® 

(^) B. Condida, Roxb. | ^t*fi »fW C^tf^Wt^T .«r^tS 

^ }—(:>) (^) ^5fl5 I 

^13J^ —B. Veriegata, Roxb. 

'5tara^ ) 

B. Purpurea, Roxb. f^f^; 

Glossary of Indian plants Bauhinia acuminata, Linn. 

C ^'WPSi ) I Bauhinia Variegata, Linn. I 

«2r^tC«t I <£1^ c^tf^ftll 

I I c^t^i ^itora 

5itl I —*‘^t*i»5it?i: ^1*i»^c^l ‘5^Qtf%: (?nt*tni,"^; I” c^tl^^rBi 

*lt'8?1 (S(^ I 

•rtsil ^ cq, ^ 1 'Situ I 

c^tf^*Ttni3! ^ I ^*i <iaitat C51I1 

f^f»r5 I ’TtplS *pi I w c^f^wtn vNs^-^caj i 

cn« %c'®i c^Plc^ I ^ ?it^ I «*tt^ ♦Mtr® 

I <1f^1 Sit ^ 

t^i ^it^i *j3i" I .i»i ^f»ral 

t^ttr *!^’ari”'8 I 'Bitsi c^ c’ltBJt^ I 

•in ^«t cTtftrlcsisi ^n»?tci5^i I 


M 


(am:) 





"ithi <rhw «fniic<i 

^1 *t«ftt<^ ?rti? nrc*n ^Tfxm^ 

CT <?[ 31>lT^ 5«n53| I 

\ 

«rt^l «fl5^ ^ 

<p<r «si^(^^ Tf^ic'® C5fei i 

»gtCT-m^i? l—(^) ^>1^1 c^ t%ii*r?*t 

(i) '8 T^m ^n, nvff^ 

f^f^ ^ »lt«R ^19 I 

^t«[i "t^cini m i 

(8) c^tc^ ^tifl^tf^^tll (activity) ^ »ti1w W^?l1 

(caibon-dioxide, urea) <sf?f5 (waste products) 

VI I ^ <TOH >t^ TftJi c>i^ >!^9| 

’HWf? >lC«a (excretory organs) | *ft?, *rflll 

or8^ (excreted) | 

(t) W (Internal secretion of the 

ductless glands) ij^l i 

nvs<^ <sm^ «iwt«f ^ivs 

^tofftn «t®t^ ^ ^"Wc^ni ^I’pt I »fl% *m ^4'^ 

«tc^ ^srfcsiteqi 5811 I 

(1) (PfWf^Vi VC91 ^itsiWtsj 

3rt=rt^^^i V I v:^ w 

« 

(equalises the temperature) I 
(Ir) »rt«(t^«rcs 5rt^ (vessel) f=i-^ 

(^gulates)! ^ ^ ;~H^) 



ipM WWI m ♦(??, t^^^^(<t) 

c^t^ «t^t? l»njt^«i »(flc?i^ <2twn I 

(») (inorganic salts) 

1W?It (rythmic activity of the heart) »itR^ m I tlUn 

• Jium n'i (Properties) t—iic^ti »it<(t?i*l'$: ^c4if 

»1^ I <5^111 «a^ UviS 

•if^rs I ^ir ^Vi <a^{5 ^ ^cf i ^t»ra 

W (specific gravity) i*«4-i»o ( ®f5i= i*** ) I 

* 

ITS* ’fWC^ «11C^ ^\ I ?l^ 'siC^l’Pl ^tfl (dense), f^i (3|J|f«f5( 

(Benzene) C’FtC^lta'Jl' « «a»l^ 

nfinitc*! ^t^tC'^ >5? f^ifar^ *iwtc«f?i '®?pi iotfd 

ini I filf%5 ’$?19! ^*rtc<?l (mixture) C!Ffi|?rt f^1 

OfRc's ^ 'stf^nil ^t^5l 1 ^tf5fc®i w't f*iar 

♦t«rt< w*\v\ »i% ^%<5 tstD 1 «c^fifcjni 

w ^tc»r^ 

^ »!f^ I fn^\ ?i^5i ^fl 

•nrt< »1WT ?^l>>9li» nt^ii cii’*ftt^ 

«i1 I (Hydrometer) Jiti^tni ^ l^f^ 

*nrtc<^ ^1 ♦itc?i I f^•ifr^-w- 

i2l*tt»fl (Hammerschlag's method of determining the specific 
gravity ) ^I»l1 I 

• fsi^tW (Indicator), »ff!«Fl CW^THtTI C^, W Kirn’S! 

(alkaline) \ «ifi 

?C^ iPtlllTfll (normal alkalinity) CVt^i« 

W ^ I CW^T (Protein) fipwl ^ a»^ 

•t«rtc«f?l (compound) spu; *t<rt< '«ltu (dissociated 

into ions) ^ \ aptcef^ «if^fil^ ^g ^ 

CTfw «iTOw^^*itt?5rt,'9^«t%inr5OT?j8»^^^’i'Ni ■ 

„ ♦ 

w ^ w,m\ *lt5^ ’^f«hp^ ^51 (viscous) I unFir 



(electrical conductivity) ’*rfc5, 5l*t JW< (exerts 

osmotic pressure) t 

t—(corpuscles) « (plasma) 

I '• (composition) 

•rtf^ I 

^ fitl% (ligatures) 

^ I <i|^ 'sitM TtiUill C^tJI9 W *115 

55t^ <ai^t W5»t 'simi ^tfl ^C5 flC5 

«t:'? I ’Blt^ftC? (living test-tube method) 

51?! I 5t?l1 ^f5Hl ^tCi? W '5icii'Sft^-3 

^*nc?3 '8 I 

(Plasma);—-^f^fal^ (pure) a. 

I W?ll^ s»* ef5i t£)^t ’i^fKI 

^C91—(i) (flf^Tf (protein), (%) ^U\ <2t^ti:u?l (extiactives) 

(o) ^^91^ (8) f^f^5 (2t¥tc?r^ f<F«l (ferments), (e) 5^^ 

^*li ism (e) I 

ip|rt^t5^ (carbon-dioxide) 

5^51 \ 

(^) »2rf^? i f^5i <2r^tc?i?i-— 

(▼) 

(5) (T>) 

(^) 

(»t) <ilTt»llfs|^i 

(^) ; 5^ <2t^tC?I5— 

(^) (i) 

(^) 

(«) fapHtiS:! 

(8) f^Stl^f^si 
(t) ^]t5(f^s{, 

(<») (^) (Fat) 

(^)' "rt^il ’(Wt'^ (Carbohydrate) t^tfif 



8 >» 

(❖) (^<[ «it^ 

’Wi^, 4t^f%ll >ItC^N«rt^ W (Chlorides, Sulphates, Phospha^c^ 
etc. of Calcium, Potassium, Magnesium and Iron) [ 

(8) <2t*it5i i 

(«) (Pituitrin and adrenalin) vwii 

^^51 I 

(«») ac«(i ;— 

(>) (Immune bodies) 

(«) (Complement) 

(«) (Opsonin) 

(8) (Agglutinin) 

^i<fi 

^%i I I 

(Corpuscles);—>a^ ^ (cubic millimeter) >1WI 

’jiR’ni "iflta isttii m "tficii ^ f^wl 

«81^ ♦it'snl I ’ifa’rtw ^it^, ^ 

t^l I 

CafWtW Jlt^H fitful fJl'sm <2tC?ltaf^ 

*1:^ I %f8j|^ cJi^ :— 

C<rw-i8ft>nt "m (Thoma-Zeiss Haemocytometer):— 

51C8ia (capillary tube) (ampullated) W 

\ c»m ^*twi- 

f^ C5rt^ c»ft5i) I ^t8i3i ’tTtn «awtt^ «>fv5 '"rtcf ct, 

“i* a^1 ^'5' 81«lI1 'IcaW (saline solution) 

8!«ii1 ^ ca<n ^81 ^ W 

^t’t f^ai*i ^^811 5ic8ra *#1^ (finals citfe 

^Rl (glass bead) f^atM I 

vflfwt’V *1tt^ (slide) 51TO8I (square 

millimeter) «•• aPTl^ fetJ? ^ Ttc^ta 

^ (moat) (one tenth) 

^♦ica I <f|W 15 ^P15 >/8#.« ^ 

(cubic millimeter) | <ii^5 ^ W *ttC^ ^ «lt55l 


^fif IjSf 5|^H (microscope) ^s 

.’1*^ ^ ^tci 

»ni<f ^ j iF'hi*i «fc®i^ ’tf«? ^rt^i'SJi «ii?i? *i*rft^ ^'S'n 

^ Sft^ 'SltCW I 

iraF oi »ft'8il ^t?i» ^tc?t I 

3l^3C»| (ij^ iSi^U ^ fif ■^•lt'9 (blood platelets) CW^tl I 

^•ttf^t?C*ri! (?l 5^1 Cfik ’^<2Cf51 

<«rlc^ I «2rf5 ^^ ^it^iji«,o • 0 —'i o,• • • I 

^(gs^fif^t^ (red corpuscles) mvs^ «rtO? I (^) 

<2lC5I^ <ii^|5 ^ <1irtC<?I ^\^ (lipoid stroma) ^t^l 9lfS^ tsRt 

^ft®! (Haemoglobin) *21^111 '8 

I (^) ^9^ tSlf^ 

(outer envelope) 'sitc^, '9 ♦Hftflf I 



(^) i (^) «l*s»t i (o) ^ i 

’ ..(8) ^^iran i («) ^tCRl 5151; 

(♦) ^«f ; (^) «lt51?l*l ; 

(v) ^1C51I *lt^ 

<21^5 ^51 Brt*f (osmotic pressure) 

^w»ni isttm i *rc*a c^>r ^urt^i amtsi i 

»W^1 »R*I t^t^l ^C5R1 Bt’l 5lC*|?{ Jl^tfsi I ^?ii 

?R*11V VI (pbysiplogicjil saline solution) | 'cil^igl 


» 'Slew «t»lt^1 f^, ^tfl ^VS\ ^fen 

m'n <i«rtc<s sH ^tfiin «t^tf^« 

*^m-n I 

(crenated corpuscle) | ?{fw f^*ti1« »(^^1 » W 

'jnc^t^Fl ^ ®i^«it^ «{C5i itt^Tii c^f s^l ^?, ’Tito 5*irt^<1^ 

5tn ajscn^ ^f*t^t*fl1^ «itf»nii »ito \ 

* 

t^<jfilTi’®5i ^^?ii «*)«(? c»(c^ 5tc*f »rtw 

f^?}< C’^t^ f^to I (Haemolysi*) 

^C?! I ^ti^1 ^I5c^ (PRJl*- 

{'>) ?1to^ m r^l*rt^^1 ^T{9\ (diluted) 

'®t?i 1 

(!i) (amyl alcohol, chloroform, ether) 

(«) C^t^lQ ^1 ^t^*ll5 (lipoid stroma 

or envelope) r^^ll (dissolved), 

(8) iifjf ifl’P (serum—; 

to '«iK <ic^ ^irt ^z^ ) ?it^l ^tz^ 

^lt*i V\ I '«Tfi ^ta? 5rc<1?i to*t ^tto ill ; 

(Hicmolysin) ^tW I to »lto*l 

f^^oni toils c«f«ii iit^i; ii^i,—'9ic’T?i ’(ptoi ?itto 

C^tilS ill I 

(<t) 5itii1 ipc9i« mvf[ JTKI 

(^) iitiii tos to ’itw 1 

(^) irruto I 

^^tiftii— <2ttii «i®i «• ^’i ^flii nnH 

«itaf I ^i:»i?i ^<ii %»i, ^llii ^ic^iJ tof^^i «l<itii'$ii i fii^tol- 

«*lto. «sitill (2t^t^ (iiucleo-protein, cholestrin and 

inorganic salts) ’T^til 1 

f^aii^il (H®raoglobin)—tolSil Tx tfl’T? »f^il m 

«(¥tii ifttiitt’t toRiiI tof^iits! iic«if nt«fR(*r«: ^ «W( 

ntwii (^) «P1)^ ^Z9 ^iWtilW (osty-hamogloWn) 







(4) ^ (reduced hjemoglobin) | 

’HrK ^5i'« Wj 

^Jtf^r l (Carbon-monoxide H®mo- 
globin; nitric-oxide Hemoglobin, Carbo-Hemoglobin with Carbon-di¬ 
oxide) I 

Cl, Ji5c«f 'siaaftJi «ii?r »if^N5 ^ 5^111 

Cltf^ *\W\^ ?liq I C^l5|?F *\nU (^'^^ (stable) 

^ ^; «i3wt^ ^tn I ^ 

^ ^Tlil ^aarl^l »lf9'5 

*w<f ’i5r ’fw I *ini (3j^ ^ c^tci 

‘<15131^ 

«tt^t^ ^1^^lf^‘5t'!l '«c*l^ ^\\ 

■«;a^5i ^1"^ 5j^*i nftn '®ri’i^i ’sjfe 1 

'sjsntsiT »iff^ n'f^ci t^af^c^in crj c^i^ ♦ivrK 

aicsi?l ^«11 ^ »lt«rt^*l (normal condition) c®«R ^tl^- 

Clt^ I »lf5^ CTT»-f^aaf^^ (met-hemoglobin) 

^ ’iwt< 

»ncif ^t*i5i «a^t=i ^Jta 3il; ’iTrtc^n 5 i5r "tflcim 

Vi'S mw. I 

f^ialc*! c^f^ ’iwK 5t?l 

’9'ws ^lasi 5rt5ii •iwK <2tt?t I w»i ?t?i 

c^ »i^9i ♦iwtc<?i a^i. 

n\c ^; ^ ;— 

(>) (Iron-containing)—(^) (Hematin) 

, (^) f^f^ (Hemin) 

(’I) %5l1aFCrfC5f5^ (Hemochromogen) 

(%) (Iron-free)— 

{}) (Hematoporphyrin) 

{\) (Hematoidin) 

(«) (Bile-pigments) 

(IF) (Bilirubin) 




(a^ (Biliverdin) 



( 8 ) 55 ^ 31 ? (urinary pigment) 

(^) ^C?rNt^f^^ (urobilin) 

(«) 51^51^ (Faical pigment) 

(^) (Starchobiiin) 

^f^i sinitsR 1 
^51 3lt«(t?l«l^: ffi?5l (artificially) 5t(l^ <!|tC«F I ^tC5^l 

’Itns? ^ (layer) ?,'§! ^l^Hl ^C1l¥ (^1^ CAf^nil’l 

<flltC>li5^ (glacial acetic acid) ^f?i:«!, 

«lf^ (crystal) 5||S^ | c^t^l'S ^t^I 

?|C9I, C^i\ ^f%i 

m f^Jil *flf^ I 

Tim, ill I ^I's* ’iD’Pi 

uB?F<tsa si^sl (sodium chloride) Ill'S! f^*tt^1 j 

55;55| '?ll%!'?l «511 T\^T\ ^1 I 

c^t^is <nrN ^I'S' m «rff^t?[ 

’rtsi^^-m's'n <tt«r«pj f5i^t^i*iii c^t^i's 'Bitcf ^11 c»r^1 f’fiitt? 

* 

c^, c^t:i« nwVi 5i^t ^*i?i c^tsi cnuf. 

’ff^til f^ca^, c*lc?t'^ f^i^? gin faRi ^i^i 

^^{5? ’Hficira ’iflflpl 'Vfiliai CW^1 ^1^1^ a. ‘2|'»l^ 

5F19| ^t?l cm^ oq^v <2rf%CW ’1Wt?:«r?I (anti-toxin) I 

«i|^ «tf^C^»ll^?l «2r«ft;i '««1 til^ c^, ^1 «fnfl5ltS! ^issltis >lf^^ 

(precipitated) \ f^^l^l'5! ^n?| «Slf^C^«(^-51'^ 

^'WVl «2t«p| ^I^!5 '51® Cf t?l 1^1 <s\^^ ^ I 

?1'<F1^ C^tsi'S ^l^S “itll?! <SfC!iin %»l, 

(human serum) T\fk^ | 

»rt^tC^I ^It’llll Sf C«|^ 'tlf^, C^t3|'8 US! 5|t5l5t?|'S« 

f5>l)(f^ *tf^'»lt»l^ Ta- ~(Haemoglobinometer)—CS>tai'9 i?f1;r« CStC^I 

W «8iis](g f5l?1 

■9,%! c^ I >1^51 cvfu^ C5t%?» ftaisftcsnt »rf^t*t t^t9 

•itWF I U]^ 5J t— 



^ (test-tube) j <5^* *K<(I 5ft 

uj^|8 nt ^^?itt) «, ^ftc^ ^pa* 

-^ni ^\Xi I ^t^-?ii^fit^-f^s«tf^5i f^^ii 5f ^I5n 
c^i ^ '«i^Tt« '*ttC’1^ I sttna »it?tc^ 

9^?i1 (5itc^ ^t«t 'sitoi) 5ftc^t»i1 ^t^rtca atf^iiil 
^1*^ (coal gas) >rt>tl^l5 
*tRl«l^ 1 *101^ 

c^t^l cii't^l aff^?il ^^^ f5i*it5i I 

^tcn C?l^1 'Sjff:® C'^, m fst^l « apil^fb^ 

■^<fi^ ’«itf5i^l *lt3f5[ at < 2 t^ta ^tt? aa. »t^¥al ws { ) ^t’t 

f^’infa^ taita "sittit^aa ^ i ; cf^i f^-rt^m ^'sc^a at 





iraH?itf^'®-^fa5iH^ aa 

a^a affaal caai cM’i ca, ta^a '•itatafecas »tat«r caai 

^tf^ca; a!%<^ ac^ •aai’ip^i 'st’t faaatfa^i ^tca i ca^ 

a^ >•• caai al ^ca a^a, if^ awtfeii al 'eifatp r?a»faa*a"aa i 
wa^fna^ta anaif^ata l —atatiaaif^^ f%a#a (intra-uterine life) «tllcaa 
ujaf faf^l ^tc"i (vascular area) af^aFaafa *(tat«titai-a"pffl, a^ a^ 

c^la (angioblasts) caai ata I a^tc^l Sltf^ (nucleus) •fs aC'S 
aa «flat •stf^at'oa ^aa^a (protoplasm) acai <4^ 'Sf’Fta at (faaJtfaa) 

npn I apt 5 c^tapiajaa ntai ^tat ^aat ^tfa-aa^5c*t ^t<i ^ca \ 

a»taPC*l a'S'^ft^l «aat Sltf^a (red corpuscles and vessels) afai 5,a l «f(aa 

^ta aaFvfa^t^ ’•itcaF; f%5 *lf^l-<2ltrt4a aw a^ 



' ^ ^ <£f«K*l- •»<i^l5 ^vin ■ <BW''^te*l« 

cmton c«T^ rtU c^, it\^ «ii^ »i¥»i 

C’Vt? I *10l ®lt»! (red bone-marrow) <sin\wsi 

TO 1' > •' 

3i1*rt^*i'5: mT^f ^^C5is 5ftl«^ 

C*fRlC'5- ♦ft'«^1 ^ ^t^*l 'BThl RfI^ i ^lRstW 

• eitrSH^ nlC^^'SWt^*II^ ^R^tWl ?^C5tP8 'sitfirai I 

C^Pi 'f^US (excretion)- 

^R^tH I , , . 

»it»itii*i w^R’vl ’vRt^ ui^t 

I ntt^l ^fm ^ 

«il, c^rR?:^ i 

^ I ^R^ wcartc^ etRi^ 'sJtRiil 

I ^t^fi^tR^tn w*! R^ijfRsj R^tfesi « «R^ ^Ppf ’ 811 R ^*lHrttJi 

RR^ 1 ^i5:*t?i c^it^ RsitiiJsi ’ic'? ; tat 

»i*PtR^ ^t^ii ^51 mPm i 

qn:^R?1^ :—^^Rfl^t m ta^* ^R^i tl^R 

^R^tn ntp^ R^^ Rl ^Rw I Tt^*l, ^<Rft5i 

7[7^ ^an »Rt5i r 

(^) 8lRlTl ^R^l (lymphocytes) | '»l1«rt?1^; R<5t^ W^R^I 

^tc*® ’siR^w ^ ^tf5 »ttc^ I Rf’< «a^t 

C5tt8i CTO ?|{^ (granulated appearance) ;itt I 

«ttc^ I 

(^) »aTOf^^ (large mononuclear) | lat cat% ^RTO 5ltf% 

JTt^ftn*!^: T^i^U i irt5il-^t<il ^icf i t^lirl ^ TO-i ' 

(«) (transitional) i «at <St¥tC?l^ ^R^RlRllI 

5rtt% ^tc*® ^ ^rtf% ♦itw, TOt'^tTO'^iR 

smv’itsii ^ I t^c^ 'em wtsrt tlRt^ ^uttw i t^Ri* vs 



'(«) (polynuclear leucocytes) i 

i capt^tfeil (Chromatin) sjtw 

s • ^'511 ' ’ 

'(«) »lt^ fe^is (eosinophiles)—ij^WS ’l^^tTl <2tt^ ; 

(polynuclear) 'sic^i^l '«it5^i:;H I 
5^9 9t5rt ’ItSKl % I ?lt»lt!lf^^ 

(^) (mast cell) 1 ; 

nt^ri-^*il I ^ ^ «ttc^ ^ I ^tc<r^ »it<ijl *P5^ 

^ I 

:—• 

(^) 'sife^'5 (unitarian theory) l u|^ WS *1^*1 

^^1, (lymph gland)-s sifipfl (lymphoid tissue) 



t^f%?i <2t^toRi Tfn’fi 


“i X i ^ I ^fn^i j 

• « I 5 8 i 


. ■ (^) (dualistic theory) l 5lfi|^^t?l cvm 

W?n I 'Sistw ’Will 5rrc?Wt?lt^i» (myelocytes) 

I'fW c^» Itw I 

‘«?i5 f^f^l 5Prt (amoeboid movement) 

1. 3C?jiN5fT 9«ilwi W*W^ «n^' 



(wall) *ttC5 I ^ tfl^ 4lil Cl, 

C^t^is f’Rt^ ^tHtC«f1l ntlRl ^^J8t^«l vfk»l 

(bacteriolysin) «iiv «»»I »lt^tCi|I ’ll*!:! 1 C>1^ 

f'SCff Wt^Wwtt*! ^ 1 ^ 15 ^ ^5 I ^f^ 

^?F ^^, «it5itw?i cm^ 5it5rlciitc’i?i mu i ci ’i^»i ^f^i 

^C^I, ^JtC9|1^t5^ (Phagocytes), «|^ «lt^t?l- 

felt? 5Fiti:5lt>ltttfet^>l (Phagocytosis) i 

^’1^tf?I-'3tS ^tci I ?'S5^tC5? 

(hamorrhage) TO ^1«tt^?lt C«5l^ m I 

«s|f%if ’« ^*rt«f 3[^n (absorption) W.m ’I'tW 'sitW I 

^^(K CWf^tC^ ’ItS^ll I 

^a ^«lt?l ; —(^) ^f*t^l- 

’J’JJ? W’l<2lt^ ^tf^isr^l w (blood-platelets) c«f^?ic«ii 

«lt(Vil1 I 

(«l) ?lt^ ^f?J|1 ^v5 

«<l=i <J\i I 

( s|) 5l^r^ f%^il f^»ft5|Tt?( C^l^ 

(giant-cell) I C^U 3^^ Sitf^ ^ ^'i '»»l ^l*!- 

m *ic?i ^•ttii ai^«rt^ ^c?i i 

(fate) R1 I C»r^1 f^lltc?» 

w ^*ti t? 1 f^^f’i'f^iil 

(Haemophilia) cutt^ 

^tu. 's^Ji <?i^ m nft’Fi c«r^i ^1^, ^t^ic® ^ If? wi ^ ?tv? 

?cgn ^t<l1 ( Coagulation) ;--5|t^t^¥, ?l^ ^’F«l 

'Bittf, "sw c^U'^ C9lt^ ; fw9 ^f^if « ^flc? «R# trf«wi 

’iflfsis I^WS, %t| 5lt^ I 

▼f^i "1C? celt ¥f?? i •, 





*lt«?i1 ftn, ap***rt 

^ <ii^^*c»ic’? tii^«t^t^ ^*1^11^1 ’i^rtc^' *tf?»t^ m; 
Cf\\ ^ (jelly) (straw-coloured) «i|T<S|^ill ^?91 

♦l*rK ’«ltC»l I ?^1T (serum) I 'sftljtt^ll m 

c^jsi ’sitn *if\^ ^%9! cif^i c^i ’srn ^5tii 

>Ra5 c»r^ iflutcf; i 

let's'll I 'Slt^n *llWl (?f^1 ^1^,' W 

^rf^i^pR) 5iwr ar^ic’rM^ s^t^i *ii?l’M 

cifii f^^itrw, ^^\^^^ t£i^«2f^t^ «rf%tr \ 

C^^1 ntn, ■?l»l'5t’l^ (plasma) ‘m\^ (serum) C?^, 

¥t^t«ltc«f5?-'5;t«r ’lf^‘t'3 ^^?I1 'SIl^ «rt^JtC»n 

^c?i I f^ru aftffsf® ^^115 '« VilJtw 

^ I 

( ^w\'i 

j %*i »ffii5#5 ^^1 I 

»fl«|5T, tfttlIt«R, fv ^Xi\ 

cJFt^ Ttat«i ^^91, ^ «r1%5t isl^l^ »Hrt<if mm 

*4 

»lf^»JtCT 9ltt^ 5111 ^'3*<1tWrCT <mx ^ 

^•fl^ «w»i»n <u^«sr^tii ’fni, 5it*i 

^C'ftt*f5| 5qt c«S!rt<^f%?[ (thrombogen or prothrombin) l uj^ C<*lt«t t%5^ apCR 

«W ORq <^f%5J ’HlK C5l^*1 C»2tW/^C^?f «t^f^C5l 

t^ff Si^^n *1^<l (soluble calcium salt) 'S (tbrombo- 

kinase) <2tnt«R «ttt^ i elm? fw’F cif%® c«lt»l, 

9Rt*Rl ^*11 <4^? 

«r,%5j *tl^ ^5? ; u}^? ^8 ^ 

•rwf <»t:ttirr^t5p|« f^tim*l (disin- 

tlgration) 

^ |‘ iflOPB I CWW1C^^ (injured 

tissue-cells) «itftc»! «(,C'rt^t^C5iC»RI I 






, (0^ '«?twi5>5t.‘»p-fii?itfeiJ’»i 

’itl^'SWC'fil ^t«r'9 *l^‘i|’W:iE .c*«.^Nt?»il 

If? c^t=^ I ?it^1 'Bitsi^ »|5W*l*^1W 

S^’cn^fe vx^n 'eitc^rt^l til C*l^ I 

Theory) '«ltC»lt5511 ^%ffe ^\ 

(Morawitz) ^fsRfl ♦tfilf5<51 tsi^ ^IC^H I 

C«lt«l^fw^ 3n^T| I 

^C‘5, »|flc?l (anti-thrombin) 

I ^l^*! « I *tfl^t'5J'8C1l 

f9 ^1, ^111*1 c^, »it^v 

i ^^^1 

«2tc^t«r^, 1 ?;^:i 511, ^«(5^ 

'fg ^*11 mi cT^c^t5 5^^ 

« 2 rf^tllt«l (neutralises) | ^Htt ’sjtn ^sit^^s «}tC^ ;i1, 015? 

^5tll ^ 9ltc^ ^U\ ''9 «Pl^(^*ttW ipt^f^c*! 

*ff^«l^ I 

cg^ ^111 c^rtul- 

5C5r^, e[,CWt^t^5in '8155% f^5I*lt5l C«2rt«!,ftR 

•ifirt^ ^5; 5?c»R, ^c^rt^ft^csiJi <iijtf^<5,.f%c^iii ^ <2tf%cirf«( ^f?w, 

ig^^n •iiic'tii ^i§^1 1 

C5yitH^^ (Hekma’s Theory):—»ttl5t^W 

cg^ 5tii, ^^^^n ttc«i 5il \ C5^t ‘2Mf^ -illu* 

»R?jf5 c^» c»stt<if^^jtfg w 

f^l^ t^^il, i '*t^tcf5[' «K^, ipt^f^*t1c«R cq iFt^%*j irtu, 

^l5t llt>ltllfil^ (chemical change) j 

^taq (physical change)! nlST, ♦ITW»1^511 (colloids) f^CW 
<a^ eg, ^5tiii C5 »i^»i ^tfg^^ri (aggregates) nt?l ^if^'S, '9’Ktcini .'8rtiFtt?ra’ 

»rtf«(^ 5^r5 nrcn j evR, flfc»! 1i|«illB?i (gelatm),’l»!l^ 

5^ ^ 'srlgw^ <ttr^, '^*i ti'eitu »if|« 

^5^ a«t ^U»I *nn< gpc?!^ 5^1 i C5^ C^ ^T^*rt' 

c^PW *tfii5^ cQ^ uen^ I f^qi fif9itf?c^g C59fli CTO ^wtc*tn 'Strops «a| 
rtfro^ ^n, nwi c^fitu cw -5u TO TO 





•snpf^ 

(surface tension) | W •aWf?’® < 5 l^ 

etc’i^ ^ ^^i$ ^t\ 

c*f<ft^tc^5i C^, bsslt^ =?C5l?! '5r|«jt^>lWl t(51^ vXvS ^llif ' ^ 

HW ^5C5!^ <2^51^ 

^1 w 1 <a^ ^t^i *i^»i 

^Jt*ft?I f^^tfl^'5 9, <5jt»11 tf)^ fh-m ^1?!'«-*lf!’p1^« 

mu sit® ^f?i?ii ^fac^- 

I 

"Itf^^, C^^l -^<1^ *1^^115 «[tC^F» 

'5l^t«(t^*i I C^, »t^?1- 

^'SC^ '9 ^r?l^1 ^tc»l 

?1I I '9 C«2t1»I,f^C5i^ I 'Slt^lfl, ^18^ 

9 5Pt^f^C*ltC^C^l^9 '5l<£t^^ I <I^C35tC« <Si% 

♦tt^^*l C^I, C^1^9 ’ItW 

^11 c^t^ 5f^i8 ^rr*(iii 

’lf^5it«I *1t'9^ f’1^1 «lfc^ I ‘fli 

^C5i^ I fsf^ Tim 5it«(t?i»i »rt)cij "sif® '»J^, 

^U^ »ir^^ <2tf^lUt<f 1 

«i ’ll 9111 ^ln W9 ^^\'^ ttf<ic^ ’itt^ 1 

fsinf^lfil^ W «R-^^t«JI^ ’lit? :— 

(^) nf^ C^t^i ^tlli:*t wsiir^n <5111111 (vessel wall)'®it^<5,(injured) 

^5i 18 ^(f«iiil **Hc?i I • 

(^^1 c^U ^1 '»i^ c^l^i 

‘^ir1'»r(foreign substance) ?^r.9l9, ^ItCH | 

(o ) ^fil^ltW CiPt^f^^>l (tissue-extracts) <2fr^l ^?t^t 

fww, Ii<g; ^?it& tim \’ 

( 8 ) f^^f^9-<2|f«W (nucleo-protein) ^I’l^'F <si^(5t’i*Tli •Uft«f nf^r HiS^aSftC® 

CifSHl ^H, 'St^l ^tf«lll1 ^\^ 1 

<111, it’^ fsif^lfen ^C«fT «plt8 ^tCi| \ 

^<1tcii, <ii^ wnn st’ilfis cn ^<1N ’ffilw 

W ttfiic^ ^ICH, fjltw Cf\^ I 

\r 



W 'smart (temperature) (370F) 

ns* *I15 ttc«t t 

(<() 'Vtf^ (stirrer) si^l ^t%S «nrt% ^Itfes 

^ ^ I 

(’I) wn i 

(^) 1 

(«) KU^ 5|ffS f^lfats 

♦ifa^vi % 5irf^^ I 

CS^f^ sfft? ^ 1^9 'Sit^^ I 

( > ) filths IIS' «lf?l^tc®l »i!# 9 1|?5F 9 ^^afts 

*W*l (Sodium chloride or Magnesium sulphate) *if^s f^l^S 

•rtf?cci, st^trv Jit^ I 

( ^ W *1151? ( 21 ^^ si^*! (soluble oxalate) ^ 

tNf^S'^tS W (soluble citrate) 'a^flicsis ^t?| c^l^l ^ICS 

5rt I 

( ® ) St^3lt«il 0 ° t^?|9 ^It5r1^<i1 f^W, afSlI^ 511 I 

{ 8 ) ^551 5^ ^1 *nrti:<^?| ?lis^ C«ffl I 

( * ) st^tu ■rf(:^ titf;!^?- ^tBftc?ni c*i*ic^5i 

(commercial peptone) CWI st^l jrp^Cflf 

5111 f^:^s c*(*it^:i c^t^t ^flc5i c5i'^if*f 5rt 1 

^lart «, c^wc^tcsra us'Ji^c^tc’i '^tfsfs *tt^^rtta[ 1 ^ 51^1 

5lt^ I iiltll «2(c^c»ra * 1 ^ (Liver cell) '>|t"»tc4 ^ 

^ c«rit 5?i 1 

( 9 ) caTtC^U fsi^ (leech-extract) c^i: 9|9 »Pra 

8 HW \ 

( ^ ) «l1§1cilll (living vascular wall) »if^s 5SP 

war araitfe ^tci( ^\ i 

(ir ) «nj <lfflS|ti;*l (snake-venom) f^al ^al'H^slSs (bacterial- 
toxi«) «lc^ Cf\ ^ cwitts ar^n^ 1 

^RSl (Protective mechanism):—*4fcsiT ^ff® <*11^ 

<2it®ti:*i *if^sc5; fii?tt>i ^r\ f[m <2tf^ 



tfC'® ^5TOi «rt^ «rt i 

fVi ^fillrt CT at^CW ««*R SIC? 1 ^ti wtvi «aj^ oil 

'sit^tc?? »t?lc? i£i^ 5?Ntl? f^faRl? <2tfw*(^ 'it^sr ^rtc?, ?1 «tcff«»s! 

?^c»i ’«rif^% ?ii, ?t?tc?^ *rf%*<2^5tc? 'Sit-in ciiic^i^ ?t^ *it^ i 

fk^vi\ «str«c?iic?ni "ff'S'^cw ^?til?jlif« 

ciitw I 

'« (^) ^ (natural and acquired) I 

(^) *i^i:9it55ri ^f?icsi c?<ii tit?, *itF*i cnH nw^ 

Affile'S *ftc? 1 ’Ttetr, f^t?< 

ft^C^I? -^ms l5^?t?lf^^C9ltf^»l (Tuberculosis) ?? ^1 | ^ C3fl^? 

uq^st TCTl^ C^t’t '®ltCf, ?t?1 'sitafsi*! SiU •^tC?' 

^911 m 1 

(^) 9ii|:5—?fw '®isti c^tsi's «rt*t3ttc’? i!)?it- 

^tc? ’i^si *\iz% ?t?tc^ c^l5t «ii^fe fqr*!? c?1«l c^tsi sti 

* 1 tC?, ^tJ?tC?r \ ?FtC 5 | f?w,— 

(:») (t) ’I?#)? (active and passive) t 

{'>) (active acquired);—C^ltC?*? ?»1^ ^!^^, 

( ^?t? C?«ll ) ^t?t1l i^^CS! «lt? ^ Ctit’l ?? ^ I t?1? C?. 

?>rc'55 K®! ^t?t? ntlc? «ai?r <2tf5C??C^tl (anti-toxin) 

??, <SiVs W^S? 'Bit® '®t?1® "tUc® f®^t® ^f®C« 

»ttC® sti I CBfetC'®^ *tttc® ««r^t??c^® ?? ?f^?1 '8t?tC?5 ?lfl I 

'd'l® ^ BIT'» ®t® I «il^|5 C®1^V-»t^C? 

<ir®?tC*l M f«lf®?1 (Dyptheria) ?1 «.» CTlst« f®? «£ff®i 

fifC^l '«l*®f5® ?? I f^l t®C®® 'Bin ?^»ii C®lfe^f5® ?® stn 

’1®^ f^®® f^® C®, «S?S *tt®®t‘l f®® <2tf®li^®t^ ^ ^^itCf^C? 

^ nf^t^ ®'®l ®t® c®, « 2 i«i® «i®^ c® *ff®®l® f®c® ^f^® ^®i5® (2ft‘rf®c®t’i 
®f5^, <ii®st c®^ ♦ft®®t®i w ^TOi?r®^ f®w'9 ^i®r® c®»t®« ®® ®i-1 

^?t« *jc®^tv ®ft®c*tt ®d>, ^i{ 5if®irl® f®c®® ^iii® >nflc® «fl^«r^t® 

«tr^c®®c®f® ^® ?® I ape® ^T® *lf^*ts ®tf^c^ «ric¥ ; ^®®F f®c®'9 '8it® 

Ctrl® ?® sri i 

»t®^® (passive acquired) |—®fn C®Ft® ^®*lflc®® «2tf^f®® «l1®®t 



8^$ 

cm <stf^ 5Virt^l ,1irt. 

CTt^re I . ^ v^ttc^i ^?i1, 

■rlhiert^ <2rf^f^^ ’in??l’!i m\ i 

"9^ c^ m, 

m 1 mi .^«IJ ?^t51S «2tfec?t«(^ (anti-bodies) 

♦t’srf*}' I c*i ms ’pe, 

Oljlftw, (antigen) m\ I ’lfl'*P,1 ^f?ir«?i ^t?l C^l, C^«lt^ C^l^i 

(agglutinin) 5|t5tC^T ^ «il^t^ ^f^?l1 

(agglutinating), c^t«lt« ^1 C^t^s ^fm, 

(action of opsonin), c^t«i|t« '-^1 <2|f^C^*l'f ^f^^ll, <£fft^^l 

^\^ -il^l ^C<! 1 

,.. C^ 'STt^Fsi*! « yit^N (bacteriolysin) 

*ltH (phagocytosis) ^C% C^l’^^H 

(Circulation):—>rt«(t<l*l ^^t*fl5l, «(*5f, 

«2t^^ <M I (William Harvey) ^tfaafTcaa ai'S*? 

•2tat^ »iarc^ JTts^l aa^^i ata«il i fa’41’1 a^fai^si 

,ca, ca^a^i t*iata (veins) fs^a f»fatt a^ apca i af^ic^^i, asi^a 

m t^al at^. ^tata ca?^ ai at>ir«a, ^«ra*ff^ (animal spirit) istalf^^ ^a i 
atfi a^tafs atal ^a^tfa^ ’ifla'ta atai a^fac^ia ca, 

a^ aa^ilnta Haifa's a^al aaat cwa ’ifaOT ^faal ^aata f*iat<ica 
^af^C'8 fipfaal ^tca \ a^ ca aalrt^i, 'afaafs^ ^tca < 2 tatf^^ ?a aii faa- 
Isif^ .^ca^j? a^ai ca a^i ^latfa^ m \ 

, (b), taat faat*ica ‘fla^ifiafta a^atiJ (valve) 'siicf j ^tatai a^ta* '^sai 

owfacaf^ caa i 

(i) ^Itfa^aJtca ^caa aatl atanp ataca* a'S' atl^a sr i ^ta. ac^a 
:ara^ aa^’ja af^^as ^a ^^f^a ^aa aaa^tca i ^afat'sa afsaaf 
apfaca^ ^1 artfac^ aiai ata i 

(«) afa ^«.fac^a fa^N faatcaf ^taaai a^ai ala. ^tal 

f^< a^ I aifa ^ ^faai fm^ *«itata "aMra^ «ia^ f^faai 
;^l . 



I ^ ^i^t?i "a^ «2tatr^^ ?a i 

15tt*ia «l^1t^, (elasticity) 

«f?n m\ -s f»t^i ^*\n 

a^r^al *f<P®l (decrease of pressure) im ?a I 

yitat?®! (beat) i ^ 

3Ts«tit^ ntca I 

n^OTtc^'a <2f5it3^<l«l ?^c5i 5i^lc5i 35*^l^ti'®a '^t^Nsfii^ 

^STil tslcat^si 1 ^lc? I ® ^•Ma, 

wM '« at^ ^^Btsiasr ^t*ti I wf^*fat5?a^ ^1*ra -ast^r.?! 

c*rRc^ c^, G] a^, wf^^iat^a^'® ^fr'Sf«i^t^af 'sil-itaa 

t^:5*1«t f^al c»lcat'5' ^\m 'Sjtf^al l ’ica (pulmonary 

artery) aN I <ii^?Rcn ^ca^a a^l^l^cjia 

a^®i a^faal ^t^att! f*tai (pulmonary veins) atf?ai ataat?^ 
'siHca 'sitoi, ^at ataat^a? 's ataet^ias ^atncaa aaif^^ *l»t f^1 ataet^a* '5it*lca 
fa I nfla’^ ■^^\^ aa^ ^Ta&t (aorata) i a^ ^^j^ata 

aa^’ta atffai alal ^itat^st-ttai alfttai *tfltaa a^^tca aa»1f^‘5 
f^al “^aata fiafica [ a^a?, ^fa fa^ ^^-f^atca'^1 (superior 

venacava) ^iiat "ttlcaa faa'«tt;aa a^ faa-l^alt:as«1 (inferior venacava) 

^c*( ] af^*f5itfa^ ^t*n:a t^faal ^sitca i 

^•ica a^«tatcfa ca atataa m fac^ a^ai f^atc?. ^ata?iai^ t%®»lflcaa 
’li5rtt«^asi a^rs: ^tffwa *tf!ca a'^'Stattfa ^a**. i 

atat^ca a^<2tatcfa ^ifsc^a (velocity), aa^ 9 f^al aa^j^ia a^KlT- 

■^tfa^t, ac^a (blood pressure) tst^fs ^tc?ii5a1 a^aala ^1 afi55i i* 


• -2faar asaWca ts«t?taitll ‘aff a^rsai atal <flat airt* '*»ajtaaf ^lijs 

^acararata wta cqta aataa afaartal->prata '■itatcf fara>Rin:;a aWai afiiatcfa i cw 



() 

31^51 fsi?i?it^?itfi c^ff-i{, •srm tfi-sTr^ fap^ii« ‘St^ 

I ^f%tC^i1c-^I<l ^'®J^t|«l -51^519 f(^^n I ^1^1 ^^C51 

^tc^ 'st^l ^*(1 I 

m^, *8 'sit^tni c»f%^' 

»IC^I n-\ZH ^ I ^'35^'?}^ 

‘Sttf I 

^tf»1?l «;tf^1 ’1^51 (shape) ^13I?I1 Cwf’lC'S *\\t 1 '^1^ 

c^, Tiiv[\ ^1 

^al TO, « c^ ^tatu ^1 ’itcai Ptf^al ^t«ti ^a, ^t^ta «itca 

^ ’vt^al ^tw I f^l # ^caia ^ «1TO, ^1 'si® qj^u «1««1 

^'s* «itc^, '$t^l aH ^ 'jRtalca «itaai «itf^ai ajjc^i ai^^i m fwal at^tin 
l ^t3l ^1 (free surface) I 

22!L32t£—ca cfi^ *Hft«fc^ -e^^i *i(ft< i ^si «ii^t c«rN 
’«’iirKca^'s ^n9[ ♦fjrt< a^n i ^tc*^a 'si‘1 ^a?! »ifrt3:*fa a»*i 

1 ’®a»i’i*ft< ca at<ri ata, ntojiajatfl 'sjt^ta ata*i ^zn i 

^atc^a ^♦tfa'st^t 'Oltc? ’ttai (free surface) 'bTO I 

^a^i <i?t«f ca ^tcai «ttc^ ca^ ’itcta fiiJf <itf^c?! ^^ai *ifaajt^ 3?.^c^ ntca Hi i 
f%ai «f9i, ^1 «2r?f^ aF^aFajfsi *tat< ainfaFtca 5^ai nT^v$ ’itca i ^a»! *tat< 
ca «rtatca ^atc’p, ^tata «ii^^ ^fi ai aW caa i 

^|Sh_ 25 K—^atai ^a^i *iat< i a(^at^ ^altwa fHwaa 

tiia^ «iTfr^ ai ^ (shape) uR? ^*tf^l9t, «*rcf*i '8 TOcan 



^ (free surface) ^btIc^ I ( ^li ’^W, 

^»rl ^ilR) T\n i 

( cf|^^, ^^1 ?tiii *lfl»*l« 

I 


^Jtn9 (Diffusion) 

?Tt% ^tgtC^ ?Cg 1—»ftC3l ^t^l, f^’Tl 

5itc^ 4^t>l fwnl ^r«r ^fnirl c»r«iii ^Tn ^ 

?tr.-»1?i ^ (ir?l1 »tf^ «1TC^, ^r»f f®3! 

^1 ’gf^r ^ c*tt^*t ’f^'31 «lti:^. ^1 ^ ’^1**!. c^ r*?^l 



*t^ ’lit?, ^1^1 ^1*1 *1^^ 

%1 ^it^1 I 

ai^t5 ^tcpn ♦ttcara mK! 

■^tcsn stc*i «itf^^^i f»f^i f^csi n\n C5«f 

Ut«l1 ^1^1 ^tC31 Or^l C[, fittrill ’IH 5t^n C5*f 

^tc*^ nfvm ^'9 c^(?i^ msrtsii ’itis ^«(n! 

*lt^ 5i1; «i^ii f»Fi >??c8r^ 




s^\f 

I «f-^^ «;-^tc^i 

^C5f?f ai^iis ^Tff ^tc5?i ^^j(\ c^\^ 

-^1 ^Itti! i 9tf^^ t^fasf?! 

^*1^, C^ at^I 'Slt^^el 'Slt^^*! C^l^lt ^^'S, 

fit^i ^it’t »if9^ f5ir*f^ I jft>if5^ 

I 

*1<^ «(t^^ =^1 =lt^ <*111^^, C’l C^U ^tuS «ll^?lf’1 

^vQHtc^ ^n% 1 

^WtC^ C^ ^v6 



f^—^ 

^it!% 


a[ f»r^i1 *1^1 c»i^ 'biN^p^ ^l**# 

3%^ ^^c-$ ^ilni; ^^lf5 ^C5j fw ®'e^i 51^, ^^91 

3fflf 15 3?ll I 

^t"*t ^fw ^*ftc< ^1 «iti:?p, ^lfi ?^c9i c^ ^1*^ 

?[1^1 Cf\^ 55^ ^it^ ^1^1 c^*lt I 

CT 315|^ ^ ^ ^?I1 (alcohol), 

(ether), CIFtC^t^H^l (chloroform) (2|^f^ ^t^lT 1?^, 

(soluble substance) ^c®!; «f?I ^1 «;» 
(solvent) ^Z’si , ;g ^^:5 (solute) I 

*ttcil BT'^ 5it?(1 15tJrtt^ ■ C^^?l1 f^C»l -cmx (71, 


5^=irt ♦ir^ I 1^ 5|t5^^tii »pp!i 
^i^]ii «?C5| ^uf ’ll?^i 

^Xi c5tc«i c*f^l *it^)«^91 c^*li W I CT «r«i ^ 

^5PtC^, ^tn C^ 

I ^u{ «fr5| *[c^, mm 

*1^5! m:\^ Jiw ^t^tn f*il^t'« 31^^ m I cw^l 

(?i, *11^1 ^?c*t, ape?? 

^ '5i?c>*r^ miuf I 

c?i '«i?> ^'ac^ 5lfiifww 

»|9r:' 5^ &1tit^rc^ ^Jt^ i «2t«lt>i m 

stRif^^ ^Tt^ ^tr®c^ '8 «ICT Rif^ Rifa^?i 

fk^^ m «*lr '^^ I ^t5t<i m, '«i?t?^^ Ri^N ^tRiRn^ 

'S «n:5i Rif« i 

C^ ^C?l, 5fl <«ltf^C9! 

f^'sr?! «£rc^*f 5it^ tRic^ ’itc^ ^11 ^1 *I»!1<^ 

i2t«»|C5l 5lfil'« ^?|5lt^tC^ nRl*t^ I 

cr?t 9 ^?|gt ^Ttf^— »tc^ c\ ^1 ♦nrl«f ait^^ 

Ji^ai ?j?i I ^1 25^^15 tmi egt^T ^ifK 

^t^l ^^i;®i« ^t^tm ^?<"^cnii stRiRrc^ ^Jt^ «tt:^ » 'Bi^ft^ «K5i^ 

«f«i, ^ ft^itRI*! fRf^is ^Ric^i, c[?i ^K\ ^1 toRi*i «fc»i? 

^IT^ ^^C?11 'Sit^t^ Rlf3fl?l 5IW^ ajsi fsifsal's 7p?ii ^?i, ;51^1 c^t m\ 
^icgj iSC*! 81®1 Rifa*^ «I«l'«f»lll| 

etRif^^ '«.^'«f^'9 PtRifwc^ ^Jt^ «r»ic^ mu i 

I 1 c^l5i ^ ’iRiw. ^ 

c^t=^;gt^cT 9 |Rh:^, ^t??1 \ 

^^f^(Osmosis)--Tlfir '8 cgt^^ W uqsisi 

*lt^?i fg^l *110, ^f5 ♦Iteg 

^1, cg^ gt^cg eg, igtggf 8 ggni •tg'Mg 'sitg‘^*i g»c9! gfg^ 

^fggtg cefel ^fgc^i:w i 

(->) Alt's’ll Btg^l () fgRK^ tsi^^l cgl^wg gegj fgfafg 

mm ^fggi cg^ cgt^«rf8 gfg gi»i^ gtgi gtg •, 



8e» 

(^) ‘flSR m ^tJrt TO Wat!l 

9|^*lt^ 5K«fI §^t5? ^tn. ’tWC^ C^f^C^ltl f'S^S^ tWTlI «f8f— 
^tfei ’Itr^ ^tcn ^ ; 

f^wi (o> «i(^ si«(i f*r?(1 »i^«l '8 fsifai? «1tc?f} 

»i^*rt'3‘ fli»i 's f^if^ ’raTO^i *pr$i ^ ; 

^1 ( f^qf4 ) ^C9|1| «ltf»l^t?l C5^ 

5lt^ I SPC^I— 



>aTMtlIVWl 

f^—o 

{•>) «w C5»m9Ri ^<(1 gf%c^, c^t^csiii ^511%^ <itf^r< Ri I 

(^) ^rU'S 'm c^tsc^Ri TO ^ i 

(«) «PI ^ 9f9| ( 7fT[ ^) c^t^c»5?i *(f^^ltl*l « 

f5if^ >111^^ ♦ffii^rrw 

CTt^i?n?( src^ii «i*l,^f5! «m»in 5itt? 5t*r «itc^ i 5t*f 

%F cif^l ^51 *ft\? cif, «f®! 

^Fsnr «itt*J^ii 9W ^ Bl’f ^ ciTu, ^t^t *i<|lt5 
•ftnil ‘Sl^ *l#t? fnil (Osomosis) 

^\ 3f?hp® ^ 5tw^’?|l ^1% Btw ^5ij8?F 5tn^1 

CiWhl (Osmotic pressure) ^ f 

cqc^tw affl^^w ii>i 


(sap) ^ c<2r»rt^i ^ irM ^ c^ I ortwi « 

v^\ »pit^i ^^^*1 ^^51 *firf<J *twtc«hi to 

»in:^ ▼fe; ^1 jjtr^ i c«t»rftiiii 

CTt*! ^^-9 ^ w »«ltc^ I 

cw^ c^ cn 

( > ) Diffusion () «r<»lt^ n^\ «*ltf%l'5 ^il 

*\iin I «iff^c9i f«nil c^ kite's *itcfl, ^l cn c^ 

'5it^^*i *t^t ^t^lcwn ^-\vi ^1, ^itt^ ^ i 

^ eltfVcsi ^^5! ^]tf% ( *fT^^1 ) ’•I'vCn I 

( ;i) Osmosis ( ^3pif>^5() m\^ ^If^l I tflt *lt'®«li 

^Itf^ i (diffusion) «s|^t^ ^*^1 I C^ f1'¥l 

^sitfl 51^1^ <l»ft««r ®R«it^cu?j tsftn «ICT ajfl^ I 

<2t«(tll 3fI^'Sl«l^ BfSI i2(C5l»t « ^im Cf[ 3lf^^3TfC^l 9!C^^l 

c^stf 'si^ft^ ^t?ri c^*ll to 

('si^ c>i^ Jii f^TTi 'Stm or^i) I 

W C’lPt:! *{to*l *\^U ^T\U '3^51 ^1 «l11l »2|t^ ^I?5 

Jfl 1 

'«l>pf^’l (Osmosis) ^8 'sjjjTilS^ C«£Wcil^ (Osmotic pressure) ^«I1 ^sil 
I ^tK9 to ^t^l I 

t?T?f^felB (Turgidity) ^1 ^gg|H 5tr*1 ^ ^1: 1—<2t<»lt?I C^tWTI 

<2lc^ ^ 3f%^ «lti:^, C^t^ 9 ^tH^CSl 

(Tt?i«i c^totfl^ 9 ct2tttBi?tt^^( ), ^Vs' c^t^toc?r 

«fC5ra ^\zn^ ^ I TO c^t^iB i uj^^r to nf^l 

^tto *f^ 5(«^ltC5F Bt?jfi»f®fB (turgidity) ^C®!, afCSIH 5t^nr ^*! 
C<2t*lt^ (turgor pressure) \ 

cff^i c’r?T c’ii, c^tc^ii sK^n 5^1 I <a^iB bH— 

^spjTtlS^f c<2|>l1ll (Osmotic pressure)} « 'sj^lsitB Bl*t—C<^»itll 

(turgor pressure) I 'sSJpiB^ C'£t*ftil T^^ s^Jlcn 

*\im] 5il I ^1^51 «J5J <2ic’i»t ^?3i, flfim 

I ^>piiB^ C4i*miiii 'sti^ c0^* I ^?ifN 

omt^ '«i’i?dB^ ?t»i, «i<t^ ^jpiiB^ c^sifutm to^it^i i 



86% 


«nFf% 

- w^’tT^ 1 *3^. 

^ K^-t^ a c^tm '■itcwi «lt^n *t%?» 

6 C<2ttC^t?tt3fC5in ’l^ ^^"5 ?1tt^ I C¥t^- 

tfltfN m cifu, f^’s c«ilcfet?rt^^ 51^^ cw?i 

^1 ^t\ C«rtt^*(t«ft5Rl ^ZH 1 

(Spectrum)—^f%?l*l 'St^ti! »tf^ »!t® ’fCTl i f^^i:*l?l 

leitwt '9 ^t*f *ff^ I '®>t^^1 c^ ^ it^l c’ff^i 

®t%1 tii’?l5.«if^ I CJff^c^ ^<Cl5{ ?it«*l »|tfsia|c*l 

J^tii I- «?^f^iic*l ’I'hsfe <2t^t?i ^r*ii I 



¥fl 1 «rt^?i fl9 fhl ^frut c»f's?lw '«itfjiiii 

«1%l ONI a CW^ltWU ’IftH Mtin '«ltC51t?l «fl’>p|5 

*r!^1W < ^ Wt»i; ) I 

fw8 n|iif 9tc^ omti^ ’itc? =n nh'^ cnt®?'« ffcw 



C^wit t%^ll Tm ( 15 f^ 1 B 9| 

^tcsT C«r^1 C^l, C»J^ fT?*l ^ ^f^OR ^f^Ht ^l1 *lf^^1 

?{f««| ^t’f I (Spectrum) 

I ^ (>) 9i1»i ( ^ ) ^si9!l('» .) 

^C<T ( 8 ) 3!^ ( « ) ^ ( «» ) ?!•> 'Q ( > ) «l^tt^ 

i^Ti I c’q, c^ c^^l ^ r»n:^ fji^ili;^, c^it cu^ll 

c^c5Jt^ittl^l5 ^z<s <?nitc^ii *1 I c*r^i 

CT, ^t^i, '8 iiftni 5ii^ } ^91, nt«’if^ 

'silCW I *1^®! C’si 

f^til 'St^tc^ru ca^ ^1 (actinic 

rays) I eftf^^ll Ht^ ^1®1 C^, C^ ^aF, 

C»l^ llf% C^% ^tJi'hirJi^ I 5lt511lf% *1^1 ^1 

»tt(^ «ft^?i 'imizii 3it^t^j ; c^ws? ^51 "8 

<2r®t? I 

«itf3H'$ sfl i «a^ 

i£|3F CSf( C^ ^tf»ic^ 

♦Itc^l I 

?fi«l ^t5, ^ ^gr c^t^i ^6^ ^r««l 

'st^l cf^i ^tii (?i, (?i-g?cgg ^t5 ^1 'st^tK f^'^cg ntcug 

3jt^'«fii <«irc’!F, c^w ^tf?c?j ^tf3ic^ *iti:g ^1; '«itc3i 

^f^ls I CW’tl f^gtc^ c^, ^ fwnl ^1 Wi1 ^tni?I 

^tcBH f^'sg %l 8 'Bitf^c^ <ttcg ^^[ i W c¥t^,gt«*i 

’wg - 5ic<(i isi^t^ ; ’leg ^t^tg gigl g^ 'ei^i^tln fegtg ^\H 

Vi I ’tft^g g’cgg ‘Slc^ew ^tgte^- gtgtgf^gf frig's 

<£rD5ir gg i 

(Energy)—*Jt5^ ^ cg, 

gnig i <iig5i, »t^ g^tgteg' gi^i « 'stgtg gl fV, ^t^^lg ^g1 gtg^ i .. 

Tt«f g^e®i "tf^g ggg‘tg \ "tf^ ^g^tg g^^gt^i ;—(>>■ 

3|59i gi ^t^fl«(<) fgg gl ^b^ii <2Wgl5 gi^ '8 f^gl5 gi grfip® i; 
^tgt^ir® «t<*|gi5c^ ^t^Sgf <ii^tf% (kinetic energy) '9 fg^gl5c^ C’lte^gl®? 
(potential energy) ge^ l 



•«« 

* 

9|f% Biff’S ^tfhl ^t«!l 

c*tti^^t^llt»! 'iJJTtf«f t%^?l >lf5|i'$ «ltt^, 

^Ts '51^^ I fwH cwf^r® ’it'sul ^ti I cf[^ 

^sWc^ ^ I 

^ t^fSF^I I W 

'Jtc^rtfi?^ “tf^ ^ m ^«^ii »if^ «itc^ 

'>ii«rt^ ’ff^s|i?i ^1 ^\ ^1*1 f^vl '®ti^'hi 1%'3i 

t^^il «rtf^i:^ i ■tf^ ^jf?^ ^^T!l 

tm ^t^'S ^ '®it^t? »rf%' (energy) c>j^ 

«|5W[rt nT^'S ^^11 5131^ *lf^«r«R cil^tf# ^C’l 

; *IC?I <lt^^t*l C^tC^f^Tlt®! ‘ilsittifiE’l I 

^r?Rti«i?i c'ft^ st^i ^1 ^r% 5!i, '9^ 

cmc^f^?it9i c^U c^ c^tsi ^1^cvif5?F ifl^iifiri:^ 

*tf^9 ♦trcij I fe^C?l 5^tCl «, C*ttl^f^l9J ^«(J 

^tn 9lf«(»^ «ITC^I f^% a, c’ltlfet^^t®! 'ilsilfif 51C*(J 

<lftisit*i ^1 I ’#lc'5 ?f3l f?f^, 

'951^1 ^J[ I ♦ten cn^ ennst <»itenf, n#|9 efite^ «ite^; nn 

'BTtntn nm nn I ^n^tn nftn 'sitn^ n1 ♦tfnn1c*tn c^-R ^n 

^ I nn cws^ite^ c^ »tf^ <2lcTit’t m\ '9^twi ^•^c^n ne*(i n(it>^ 'ai^^tn 

nf^Bj; c^^ nfe* ’sm^tn nt^tt^fn^ 3S^9i i 

ntntun^: ^tnni *tf^n cn fn^ti offne^ ♦tt^—’?<fiiifiii 'stntn 

; ’tt^ 'Bit^nn nsfnnl nnnnl^ ^fne^t? 1 

▼r^=it5nf *1^1 '3'^tn f^ef cwie^ti cn nn»9i cntf^i^ *ifft< ^ntft 

TO, <»n^9f9ra -tf^* cnte^f^i^t^i isiRtfStntw mi^ 1 

tsi^ BinTBI ♦tnK ^te»t ^IflCTOn oxidise) 

Jrt*(tn*^5: '558ftnT nf^l (carbon dioxide) 9 Bf?!—tc^ ♦lifted 

nn, »it^n ^ f^t*t cwfnt^ ♦tt^ni ntn 1 '5te^t 'Bilrofe^n 

fimv^ ^fTOnsi (oxidation) ne®! I ni cn^ii ^ten 

() 9i%«tc^n ^l?il tilt ^en 1 cn*?! ^ten 

TllltBie^tn ftfBTS ( combustion) nc^I I ^Wt9(!5te5i 'St*! 

9 '®ite9it—ntftn m ^5i%9>irR 95 ^ 9t»r ntl^ ^n, ^twi ntf^n 
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’ttcwu ^’N-t I C^1»«I1'9 i?t^. '*>11 

C^tJl '3t5tir ^t^CSliS’flP ^f^U5 Mcl! 3111 «ltl? 

5^C^ *tf^ 315»5 ^151 ^t5^«l-<ilf>ir3im31 *1^1*11^-1^111 

«ltC»lt53rl ^tPI 5^C^ I 


^t'e^tu ^f9lil5;it«l ^C^t*1l5ItiI 


*1 

*1^t’^il> *1^t<lt3i Large and 

small intestines; stomach; 
intestinal tract. 

*f^^j—Fit for digestion. 

*1^—Cooking. 

il^P^—Inflammation of the 
bowels ; colic. 

.*jV—Ripe ; boiled rice, grey 
*11F Hu—Stomach. 

*1^^ *1^1—Cook. 

*1^^—Eye lashes, 

*1^^*(—Paralysis ; 

hemiplegia. 

*1^r5t*t—T richiasis. 

*1^*11^—Opthalmia tarsi. 
♦If^—Lameness of both legs. 
♦I5'®rt1lh—Digestive fire. 

—In the coarse of digestion. 


*1sp —The five modes of treat¬ 
ment such as by vomiting, 
purging, bleeding, blowing the 
nose, and evacuation by 
stool. 

^ 5 til—The five astringent vege¬ 
tables. 

*1*PC^t5—The five sheaths of the 
spirit.in animated being. 

W’fl—F ive articles derived from 
cowmilk, curd, clarified 
butter, urine and dung. 

* 1 < 1 '^ 1 —Death. 

—Arms, eyes, tongue, nose, 
intermamary space. 

—Medical preparation from 
the sprouts of five trees. 

*15*'2lt*l—The five vital airs consti¬ 
tuting animal life. 



A five-faced blunt instru¬ 
ment. 

—The five primary, ele¬ 
ments. 

—Consisting of the five 
orignial elements. 

— Coh abitation. 

—A speculum having five 
holes. 

A well-known mixture of 
five roots. 

—The five gems (gold, dia¬ 
mond, pearl, ruby, amethyst). 

—The five salts. 

The five grains. 

—The hand. 

The five instruments in a 
house by which animal life can 
be accidentally destroyed. 

—The five mystic fires 

blazing in the body. 

—A five-tailed bandage. 

—The five nectarious subs¬ 
tance,—milk, curd, ghee,'honey 
and sugar. 

The five organs of sense. 

A skeleton. 

—A film on the eye j coats of 
eye. 

♦tfel, *11^—Bandage. 

*ll. 

—A flat stone for grinding. 


stone slab for grinding 
condiments. 

—Leeches. 

’1'Q—Eunuch. 

—Arboreal animals. 

—Gray haired. 

—A scholar, 
spittoon. 

Worms which live on the 
leaves of trees. 

Wholesome food. 

—Wholesome and unwhole¬ 
some dietary and other items 
of treatment. 

Foot. 

—Plantar surface of foot. 

Toes. 

—Centre ; plexus. 

—Knee and leg. 

—A posture in religious 
meditation. 

—Lupus ; a sort of lichen. 
—Boil in the ear. 

Joints. 

—Knuckles j rough. 

—Knee-joint. 

—Eruption on margin of 
cornea. 

—A small, round, copper- 
coloured, painful swelling at the 
juncture of the black and white 
part of the eye. 



—Filter 

—Regular order 
—Mothers who give birth to 
male and female children alter¬ 
nately 
—Stale 

—An atom 

—Voluntary muscle 

C -Parasite 

Almighty 

—Boiled rice with milk and 
sugar 

—The entire period of one's 
life j the age of a person 

—Propagated from father 
to sons 


—The other world ; another 
state of existence after death 
—Pollen 

—Bath and toilet 

—Atten¬ 


dance on a person^ ministration 
—Patient to be nursed 
—Nurse ; servant 




j. —Colic pain 


Bleeding gum 

Digestion 

Inflammation oI lobule 


of ear 


—Nu Iritous 


—Phyrrtoois j “balanitis 

—Art' inriuhdatiem ; 

overflow 

—Globular; A mosquito 

which rhoves in a circle' 
Measure . . 

—Suitable ; moderate 
tempeatea 

—Yellow sparkling vision 
Purgation 
—Eczema of ear 
—Lotion 
—Macular leprosy 
—Water strainer 
—A variety of fistula-inano 
—Distilled 
—Multi-parous cow 
—Casting out of the dead 
Invisible ; indirect 
—Female breast 
—Beauty of the upper part 
of the body 

—Primordial matter ; Nature 
—Fore arm 
—Upper arm 

»2l'5|’5 —A man 

who stands with knees wide 
apart 

(ST®, —Scarification 

—Period for conception 

( 2 lstq,—Birth ; sexual inter¬ 
course during the period 



Power of procreation 

(£^—Pudenda 

Son j progeny 

Grand-child 

-Sewer ; drain. 

<2t*t^—Deeply imbedded feweign 
body 

The defects due to 
wrongly handling of clysters 

<219—-Ancient 

<21^I9f—-limb 

<21^51^—Perceptible to the eye} 
direct 

<2l^^f9i—Raft-like joint as the 
costo-yertebral 

‘Sf^^—Slap ; hand with extended 
fingers 

Eating 

'2t^ltl»l1—Transverse or lateral 
abdominal tumour below um¬ 
bilicus 

<2ll5i9t*l—Name of a disease of the 
nerve } distension of stomach 

>21^111^1—Revealed ' 

<2l^t5(—Hysterical convulsions 
<2l»it«(il—Toilet 
—Reaction 

<2lf^5B^, <2tf^9{*(—Photograph 

<2lf^U|tfli <?lf^^fs—Clay or stone 
model 

«ll^ftWl--UvuIa 

Intestinal pain 


<2ff%’1l9151, Nursing 

<211^1^9—A reflected image 
<2lfe<5l~Creative genius 
Obstructing 

t2tf5’«[t^, Diseases of 

the nose j peenash 
<2lf%®t?| <2|f%9l—Catarrh 
<2tf%C5?<f—'Remedy 

<2lf%C9«(^—Countermanding ; anti¬ 
dote 

<2tf^^, <2tM—Fatty 

af^^tl—Treatment 
i2|<^—Birds that torment their 
food with the beak 
<2lC'3l^—A broad bandage for the 
neck and the penis 
<2hf9—Dysmenorrhoea or menor 

rhagia 

<2iaf*f—Different parts of the ani¬ 
mal body 

•slc^rf^—Index finger 
<2|Ctnt—Plaster 

—Blowing powders into the 
nose 

<21’Hr, ntftai—Tips of feet; front of 
feet 

<2t<1tf^—Tip of hand 

—The fourth stage of a 
Brahmin’s life; wandering 
about 

<2199—Pfogeny 
<2l9t*h—A sprout; coral 



Fluxing the patient 
Ringshaped rectal mus¬ 
cles for outflow of faeces 

—Whiteh plux ; Diarrhoea 
-Eminent ^ 
cdl^—Adult 

<21?^, C'SfVl—Eemale between 30 
and 5 5 years of age 
—The lower part of the 
arm 

—Sleeplessness 
—Wind 

»2t«^—Cause j etiology 

tsrsN—Strength, effect 
—Dumb 

42 W, —True knowledge 

I ntoxicated 

—Rubbing out foreign 

bodies as from the eyes 

<2tT^lR—Disturbing 
—Inadvertence 

<Sf^^—Suffering from urinal dis¬ 
orders 

—Urinary affection ; morbid 
secretion of urine 

—Abscess or eruption 
due to urinary disorder 
—Dead. 

*21^1^1, «sr 5 [«t, —A woman just 

delivered 

(Stents—Shoot; germination 

(Sfilft'Q—Hanging testicles 


Ah incoherent talk j delt- 

rium 

An ointment 
—Hectic fever 
< 2 W—Question 

« 2 |dhfl—Woman pregnant for the 
first time 

—Production of young ones ; 
delivery 

dial's—Violence j rape 

-Quadrupeds and birds that 
fall on their food with force 
<S|^—A disease of the chest of a 
horse 

^jjfij^—Corab 

—Mountain spring 
dhlt*RtsR—Soothing collyrium 
(2tgt^—Urine 

—A disease of the eye, 
a thin reddish swelling on the 
sclerotic coat 
(21^1—Leg 

The clenched fist 
dlrw—Excessive sweating 
(2|^^—An eighth part of a day 
—Exertion 
Application 

—Washing as a wound with 
water 

Drugs to be thrown into 
some boiling medicinal prepa¬ 
ration 
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«rff« 


ft«|-^Measure of time in weights 
—The twinkling of an 

eye 

5t9\iR—Meat} flesh 
f^l^ltfil—Bile 
Fleshy tumour 

—A rich food consisting of 
rice, butter boiled with flesh or 
flsh 

—A grey haired woman j a 
cow for the first time with a 
calf 

nH, 

^IPT^—Ribs 
Water; milk 
A milched cow 
*lt^—Cooking 

The fever of an elephant 
Kitchen 
Oven 

♦ffVt'sni—Membraneous opacity of 
eye 

nt’t’l—Mad 

A kind of bile 
Mixture 

—Incision, excision 
♦lt| 5 ^—Excised 
*f|*i^-7-Liquid food 
* 1 tf^—Hand 
-Palm 

m ^ • 

ntfipw—Awl 
Water 


•rt'O^^Ansemia} 
pale, yellowish white 
—Name of a disease 
'Crime j sin 

A chemical procedure to 

i 

purify mercury 

^Itai—A measure of 8 seers ; In 
case of a liquid, i6 seers are 
taken 

^5—A kind of pharmaceuti* 
0 

cal instrument 

—The regions under the earth 
Little toe 
Four legs 
Great toe 
Fourth toe 
Second toe 

^aitl, Shoes 

—Burning of feet 

—One of the minor 
diseases 

’ItWWttt—Cracked sole 
Middle toe 

—Diseases of the foot 
—Numbness with tingling 
pain in foot 
Anaesthesia 

’IHr’lf^^—Elephantiasis 
^HifCil^Swelling on the 

foot 

’ItWtVttJ, A form of lep¬ 

rosy 



•itifNl—-Long footed aquatic birds 
—An incurable swelling in 
the leg of a horse 
^t^fWl—Delirium tremens 
—Infusion 

Alcoholism 

—Man suffering from skin 
disease 

^r-Itch j eruption ; ecze¬ 
ma, scabies 

Break-fast 

-Mercury 

—Lobule of the ear 
A shackle to bind the insane 
—Side of the body 
ntf¥l~Ribs 

Pain at the side of the 
chest j pleurisy 

Itf—The ribs collectively ; the 
side of the body 

The heel; Os calcis ; a vio¬ 
lent woman 
<tW«l —Parotitis 

Ashes ; dust 
Rectum or anus 
’tf^C^-r-Rectal or anal region 
<2ttl5^^^T-The . primary of original 
disease 

—Previous former, .specially 
relating to the former state of 
existence ; destiny, 

Seasonal fever. . 


—Life 
Air 

—Blood ; water 
(Stt<tW^—Capital punishment 

Stoppage of 
respiration as an accessory to 
meditation 
‘2ttC*tfar?’T-Heart . 

—The two divine doctors 
—The second of the five 
„ metaphysical sheaths 
—Inspired air 

•stm^—Body • . . , , 

Break-fast;.. 

morning meal 

^-Observance of morning 

duties 

—Morning bath 
— I n version 

The span between index 
finger and the thumb when 
extended. 

?1^—Floating birds, 
fltft—Bladder . 

«2ttciltt(C^—Fasting to death 
<fettt' 9 —High ; tall. 
f*1^—Medicated plug ; pessary 
t, Calf or leg - 

ffljif^’s'i-T-FIabby. abdomen 

—A form „ of an enema re- 
.commended in a case of 
dysentery 
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—Contusion 

‘Mucilagenous 

enema 

A lump ; bolus 
-Concocted 

f^f 9 !—Of a tawny colour 
f»(5fafil—Brown coloured 

Addison's disease 
f^Pf—Bile 

—Gall-bladder 

—Blindness due to 
yellowish patch over the pupil 
Bilious fever 

Leprosy 

—Bilious tempered man 
f*P 5 <ni 1 ^ 5 | 1 —Sixth kala or tissue 
holding the chyme derived 
from the foods 

^—Yellow vision due to 
deranged bile in the third coat 
' of the eye ; day blindness 

—Ophthalmia due to 

deranged bile 

A warm watery discharge 
from the middle part of the 
unions of the eye 

—Ulcerating chanere 
Thirst 

Ant; the name of an 
external parasite 

f^?l, ^1, Fatty ; 

stout and strong 


Cake j a raised white 
circular speck on the white coat 
of eye 

Fatty tumour of eye 
—Chyluria 
Eruption or abscess 
—Lame 

—Boil; pustules 
Pressure to let out pus 
ort^—Over-pressure and under¬ 
pressure of an injection into 
the rectum ; defect of clysters 
—Pain i distress ; disease 
^5SI—Spleen 

Enlarged spleen 
Discharge of pus from a 
swelling in any of the unions 
of the eye 

—A form of pharmaceutical 
operation for preparation of 
medicine 

—Fever of an elephant, 
a variety of leprosy 

—A green coloured leech 
having a mouth like a lotus 
-Marks on the horse's body 
'A demon causing tetanus in 
infants 

A tree cat emitting a pun¬ 
gent odour 
—Filling 
Man 
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—Faeces —Pus 


—Fifth form of tissue 
in the abdomen which separates 
the faecal refuse in the large 
intestine 

^*lipi-^The lungs, sigmoid 
flexture 

^< 1 ^—Abdominal gas 
Horripilation 

—The tip of elephanPs trunk 
a kind of disease 
—Chancroid 

—Flower j delivery j coloured 
spots on the animal body ; a 
kind of eye diseare 
^■^C^H—Tubular instrument for 
the urethra 

-Essence of 

flower 

^«P(^f35—A woman during her 
menstruation 

—Sordes; tartar of the 
teeth 

—Nourished ; plump 
C’lW—Nourishment 

Male organ of generation 
—Ceremony performed dur¬ 
ing pregnancy for getting a 
male child 
—Semen 

Defects of virility 


—Discharge of pus and blood 
from nose 

A sort of cake 
^—Bad smell 

—Foetid discharge 
from ear; discharge of pus 
from an abscess of the ear 
—Nasal polyp j oz$na 

—Premonitary signs 
—Pericardicum ; intestines 
—Ringing or noise in the 
ear 

A sort of cake fried in 
ghee 

—Caecum 

—A mental disease of un¬ 
trained elephants 
<5811—Tail of a horse 
—Backbone 
^—Back 

—Hunch 

—Vertebral column 
—Upper part of the 

back 

—Scrotum 
—Delicate 

—Muscles; fleshy growth 
—Muscular tissue 
—Crushed 

—Water j milk ; drink 
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C*Rl 1 —Sherbet 

Eye-balls 
—Billious 

Liquor distilled from rice 


C’it’t'®—A boy of I'o years age ; 
deformed 

C« 2 tN—Nose of a horse 
Prostrate gland 


(mechanical energy), (osmotic energy), 

^ '5lf% 'ift’FI (StHsi 

I <2it? 

^fsi I « <i?t^i- 

(Peridineae) C*fCl[ 

urtc^ fir^^ c^rf^c^ <it^i 

Cn ^t?t^ ^^'5 'Situ 

^ ^f« 5 ( (mycelial fungi) I 

«lt?l «• ’<2r^t?l f^f%?l ?aiT Wt^l 

uTw I 

*ji:^'8 rrr^*rf%cJV 5 tii ’iw ^ c^itc^ 'Si»it«fhi*i 

c»ff^ ♦rr^CT-« 

^ ^ I cq w c»itc^^ ^1 cn (?i «ii^|{*i 

fe®l, ' f^’isitf^ f^lf^, f^% 

^ «9^15 ^ i 
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^ TO ^UWir 1 K 5 | ^f|c« 

fsiPrs cn 5in»i ^ ’«Rt5d »i^i *tiN orlto 

*tihPt^ TO C 9 i 9 i.i 

wTwt’f «rft^ I ^rt-NJi^hsiBn ^^t*x»t ^ff 

(3 p.c.) 9^*1^191 »1TO c^t^ 

^ii I aRfl^ f5=i ’R'Pi *ttl^ c»rf^«!t^ CT, 

’ic^d I «it^'« cirf^^itfi’iK 

bs»f5 tii^t »it*fra‘t *it'3 *«i5 <J'd f^^?i*i 

^ts ?Ff^?rf59ll '«l3Ft^ TO fa:J1^*tn( et^it*! »lW 

C^, ‘*^It^^lll5( TOPtt^?lt*l.*' ^ «ltl»Jt*F-51'^ 

^t^«l I «Jtf^ ^fm\ 9tCTOt 

I C^^9131tai mi\ (Prague) «iRt 

f^n ^ «Jt*tt:^'8 ^ft^1 cwf^lltt%, ^PFB) TOU ^ 

«2t?Ft^ ?i1^ ^fiiiitf^i *rtf^, *ii^ 

^<t5Prt?l ^ 

c*ft^ I CTO—«rt^tc^5—^5^«t TO "VTO 

«2tt?l^ (Bambusa), fii^, (Nephelium) «l^f^ <I^C»rt^«f 

«i^tc?i 'siTOt’F f^6|f^^ ^c'® «ttcw m S3^*i 

'sif^^l «rrf»wl ’Brtf^ «it?rt!i 'bucbjIw^ 

I C^tRbiK '«^ TO 'BltCBTtV- 

V 

f^’**hi*l^tl*l *ia( cfffTO *lt^1 \ UKTO« 

CWf^BJpl, *131 fTO ^1, TOI^ TO'Sr^'hJ 

TO’iit® ^f»»ii1 c’d, TO«2tiFt^ ^f^nn 

c*!f^c^ ^\m\ ’ctn I iciitc*f ciff^ntl^, f’lfiiiitn” TO ‘*3rt^c»i^?1»l 

«4j^*’ «tTO: ^t?M I 

T® wan «rrc»it^f^^^i:*t^ ^«ll 5i^t»J 

«t!l1'»ltC^I «t^tC<r?I CTO TO«t^t^ «!fll ^ ^UTO 

f^41< I 

<2j^ »i^»l ifl^l ^<ilni ^ 
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(pure) ’Itf? I 

(£1^ fs^CWQf^ *ttf^ I 

(Dubois and Harvey) 9tC^^*t1 ^FC?! 

C^l, «2rtf^^lC*t?l CWC^ t£l^*v 5^15 

’iJfK r^«fi5iT5 ?; f^fat^ 'Siti^il^ I 

'flat's <2tC?ltW^ I 

^z*^n 'Sit^^sj^^l <2t1%’i^ «ittV I 
•^hll*1^^tlf ‘Situ b-f^lf^f^l^t^ m 

*ll^ ^^'3 « l5ltilf^^t?l ^N (bouillon) 

*j< 21^1 c£i^tk*i 

^f?iii1 c^C 9 i; ^^?ifN 'citwt^ ^?i 

^ ^tai ^z^■^ c^i 2rtc«*l?i >ic9f yucul^l «itc^, c>i*'«ltc?i 

'sitcsit^ W1 I %%V^ ^t?rl ^4| 

.«rf^C9| tflT 5^915|C«{I <2tc^»l 'Sltisirf^^ 

tw«1 I CVR <£1^15 

'^t^tC’1 I "it ^15? Tqc^O^ 

fVi ^^tcn Otic'S ^itc^ I 

• «2t*11^c^ 'Sltf^ <£l^(2r^t^ I <£1^15 

'( ^1^ SfK^ ( ) ^"Oio.. Salt-peptone- 

gelatin* j 5 vffulfil 5|^ 1 ^1 ^?il ^ailSc^ 

^fii I ) yi’^<grc»t 

*ic^—*lt3R*n^ 

’ifiiniff ^tn I *(fiiiri «tif^c9i 

(^^^%^) 3rt:^ «2ltft?i5ltcai ^tf^^il apc^i t£i^^ f? 

«rtc^ 1 t£l^ c^t 5 ^« ^ ^C*IT * 113(15 1^51 

♦ft31«ltflc^^ 51^91 I 

IFOT *ltnl 5 <£l^ f^ ^ 91 -'^^ 'Sitcsitc^ ^Vs 

’«rr^'hi «ft<i*i >21^*1 ’^'5^ 

«mr <£i^ nn 'sitc’it^ ^rf;! ’pfe *Trc^ i 'si^ta 

"Brtcsitc^ ^fhl ^ (thermometer) URt^ 

fB?, 'SITO t^f^3 filpl <1ti *11tlll 

*9 '*nr ^ ui^ «2r^*t c^ "pfe c*rf^« ; <£i^t «twt«r5i 



bn iStfH I <2t^*1twtcv «ltf^ 'srtC9lt^-f51I 

at^*l (Heliotropism) 

«JtC 9 ltC’V?l ’I'fc^i^tl (Spectrum) < 1 t 5 ? I ^^ist %5 

'‘9rcil»[CT>^ f^tU) 

[Leuchtende Pflanzen—Jena 1912, Zweite Auflage ; bei G. Fischer] 

'S f^?*l 


rai-»t^ 

^^C?I <'ll)’Ptf»l^ 

(experimental science) 0^m '’FWSi I »t=« 1 ^?l 

^ntf^f^s '« cn'^t/it^ ^ ^ ^t^i m\cm 

(Blood Circulation) I 

(ii^ (2lif»<;i *211^111^ ’11C?I^ ;— 

^lt?IC»lC 5 !l 5 ijt 5 lf^i?| (Mercello 
Malpighi) Til 51 * 1 tf^^ ^ 5^5 >it*R ^tt^H ' 5 lt?l’« 1 i^tf^ 

»2t^«l <( 51 ^ 

I t^f^ ^f^l^ll «R 5 lt ^ 

c^i\ ’1C’*! ft^rfc^ i2lc^»l ^c?, f^c«H ’itc^^i i ^*1 c^i 

♦f**! K»p I Mft^n ^ « 


• *«rf f«*i mw ifw lyi tnWh «wc%i ^nOTjastW c»R«ir i 



86^ < 31 ^ 

ftutn ♦l«f'«f^ (capillafie?) 

^115! I 911:^*11 CSCTU 91^1 sdI c^*r- 

*tt^?t%9R I ctff^rs «^, t8tft?l 9|i5i<2r«tt^« ^ ■ 

«H5»I 5ic^, ♦t«t'«f^'S (superficial) I cq^ Jl^9f 

’Tt3?1W ’ift’FtH ^ C5t^? I 

(red corpuscles) f^f^l C^1R9 

f»ivrc^ (E^cis 5rt^ I 

nmi ?trtC9lfiia-fM^T (BorelH) siTt^iplf^^ \ 

’w«it={ I « <211^^ oRf^^tn JiTO 

^finii '«itf«i« ^65 \ 

'®ItC9lt5Sii I 

or^ orf^ a, ^^t<T «2lt%»ni (verti- 

brates) 'sicviT^ri i gitK 

(air tubes) *1^^ c*r? ^ittnui 

^^■hri ’<t>i'2Wtc^ ^'Wi I »!^<2t»Pi 'sif^ 

I 'S (functions) ci 

f*nitcf^, «it^« i 

^f^-iti1u f^1 (anatomy of plants) I 

Rt'fl’Fl (spiral vessel) ^Itf^^ni ^CH^l I *1^^- 
(TOi 9CT 'sit'^^fi ci{, 

^ I 'Sw? ^3* fk9i, ^pjf's ^ «2rf f%-WTi 9i^»i 

CTO I Cf\'SR^ fl^ilc^. 

^QS5\ ^*(c??tt*!ftc»tc^ fel'Bitf?®, 

*1^ fwwfini ^t<f f»iJ cff, \lTO 3it^; . f^tfprt 



^f?nit%»R I ^^=0 ^ '9 '«lf 5 f^^»f 

>1^=91 9 C*r%1 «l^1i I 

’tt^?tffC 5 I 5 !, ^lait (stomata) ^tC^, 

?l^-»tlf«^t ^9 ^t?J %J 5 l 1 1 

I <2f«*R ’1«l-'2t*K^ ^1»ipff9| 1^Wtsi-'SltT|^l?ni c^ 

'SIt*tf^C1C^?J sjtsi^^*! 


^tc|<! c^i ^\m a^'?tc’faj f^W's 

cn f?«? I •^t 

^51 I ^t-^rl ‘2l^t3 0^1 9 ^ «n:^^*tt^ 

1 c^, w m\% " 31 ^^ 

^’icil t2t^t?l C^S\ CifSHl I 5fc^?l ^ 

^’ic^ ^1^51 'sitr>ic‘$ *Jti:?i^ili <2Wti>ni 

«r3 aj^ti ^t3ft?i ^t9ft^ ^1 ^iw <211^.^^ 1 

(St«»t?i «i«t5( c^9j ^t»it?i ^Wwi c*r^, i 

^T^l «2t5lOl I ,f^ 

CVC^t^C^R? ^ *1^1 (film) '^T'S ^tfSllI 5ll ^tll, 

I 

cs^ <1{5 ’Ffk's ^i« fsiltl^rt 

<«I*R 4^^ *1^1 'fl^ 

f«(fai5 CW •^•Ra" (spray) ^TlftW C^"f ^fa*lti?t twsal- 

I C3c»i^ ^j91? c^% ^ic^—> sijt^t^u ^rfi ^lai iio^* i 

a^ltcsi *3J^ ^Plta ©ca c^ltc^ ^ «ltf%®, C»!^tC5^ »!^cari 

3?l^^ c-rt^i I 'siSFt^ c^rii ^C5i ^^f*fC5iii I 

aU»il cw i:^ ^fini c«pi ^viJi 



?f5i^rrci? I iwhR-fii^ mi{ uj^i 

’itc^si ?“C«ri*ii ^ 

fwc® *111:^ f 

^*t?( «2in(t’l ’Vto flB! »(OT ’Itnj, 5l1i 

*tt^ i—f^ «a^ ^3( I 

f^, 3nt^t5^ ti}^ Ji^nr^ I 

Empire Cotton Growing Review (Vol $. No 3 ) 

^?l f^ntc? C^, ^‘po* -1131 ;gf^C^ (strong acid ) l^RfwfiS 

^tf^csi, fl«f ^1 «pf® I 

’1?R8 ^ K% >lt«ft^t^: fTI fwc^ 

H® ^ i?Ti, :gt^^ «tc?itc5| 5tf^firc5iiJ «ic«o^ ^fS^rl «itc^ 1 f|8|'?s%^ 
gt^C?r?| ^ Btcst m ’^*51 »1^ fswfwr® ?ltf^?1« CW^I C^I ^ftc® 

®t^nf 1 | C^t3i« ^1 I ^«r*tt%' (diluted or weak) 

:gtw *\i'^ '9^ tI^tiI ®^«o^ 

<ltc^ I 

^3| ;gt^^ W ®tc^ ^tt^ 

‘2t^t^ ^«Ti1 f^feai i *lfN s 

Mmm c»r«i] f’l^tcf c^i, Jit^r 

tips m ®t*t « ®t?ti:^ 1%]| ’*«Ji ’ff® 511 I 

smt® ^\ ^Ht»i *\z^ 

3HCS|fl| I ^^^t'8?tc®s ^ <2lfetl| '51???|P1 

♦ri«fi csh cifRc® ^f® ^t^ f^^®®tt^ ^ti 

t£(S^ I till f f^-f^9RI ^ 



'«il^--'Bi*(it^t'v cHh, >«««) 

^Mt«Otll ( '8 cHh. >•>«« ) 

^l3n^-f^«t5i~-^c^tc?iar:Rt«i 'i^t ) 

«jfii^t^i*i, i'oo*) 

aitc^tcvt^— cf\^n (^«« 4 ) 

^^51—lin, r^--il»l f^i () 

(Wi cnh. ^®«<) 

Bf 9 i 5 t^ '8 ^t: ^-{m, cHh, ) 

'®iaR'hi*l '8 c<lH i'8®« ) 

?ltll cij?(-<f), t^-<115^^( ^004 ) 

orcn^ 8 ^4*1 »i?«m ) 
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wS aB^trsfRSf ^ »njtT*f^ 

V 

c*rft ^BP 5 j^^ ^ mw:^ ? '«rK<j (?;, 

^<5^ fsr^i ^rsfl, w 

<ttf^, a\t iii?il%m »wc« ’erhrai ‘iic^^toi «iwi (TO^^'i^W? 
^5iW cw^ «si^ '»««t5i <?}, »if<^ ^ 

^rf^tip'® ^ ^?i c^^ii ®t^tnm i 

•tfl^ »wc^ w\ ^ «ftf^c^ Et^, ^ cfR- 

TOI ’ISr « ’lillSl’i^.Cif^ <*j^{5 

■*^<0 «ift®' ’fflc^ *51^1 ^ <^*[-1^ *r^tfw^ 

“c«T^ ^'9” m ‘ii^N Tffl^ »i^»TCT *tf^r® c»r^i i 

ti[T? Tsfc^n —^^91 ’v«n, '« 

¥t^I-^f^ *t^ ftaj ^ 1116^91 ^«R 

^t^l or sill I ?i?i'3tiK^ stu ti^ttsitf, ^^atc*iii 3T^ ■• 

c^ff®c^9^ ftainfn tii^? aipii f5('®T ^f5H i 

^t<(t^, c^1^U Rfi C9i^l \9ij 5itai \y» BitRi, ^it: i 

m 9it^5r ^t.- c^r, fir, fi, fa, fir, «t^r^ 

C9|1 nfsi^ 'S C’tl-fM^^^I 

«lt^ fi2tfil*1ltC9Rl «ltfiTrt 

a ’W^flT »2|®J^ ^f%W®1 m.^U 9lt'5 ^ fR 

I <U 1F91 'eiNtff ’tt^ «ltf^C^, ^fiC^ 511, 

^«(-f^ ^ilk^Jii «tt^ c^\<R ^ ^jil, ^t*it^} 5fii'95^^? 

^ ^ 51t»9l, I 









f^’srN’sjt^c??^ “ ?fn^ f^f^'Q- 

V 

H -s X 

I ^1%W* 'Q “ ” 

■sic^fj casfi ’®Ifs^^t^ I 

I iS ^fsT .5fz:^^ 











^*(7t<1^ ^*1?IW 1^31 

^ist^l ^li^*CW9^1 ( ) ?l1w <J5l 

»if?i*l^ ¥!i1 ^Ti I 5rtat?i ^ii,-as^tii eif^^ii’^^R’i 

.^cil c^l (£tf5^lt^lf?! ^tr>l’llfeto C?ff«l?lt%t1«l, ^1to 5W'S 

I ^ cffc*} <2tc^i^ 

*fii^’'?! wt?i '»ry'2rtf^^ 59it5»i 

«itc’f I c^ m ’ 5 iir^ 

^fw8 ’SlMC’V "^1 ?I1^,^cvii?11 a ^llfft’lc*!? to 

r^w ^’Pl '!rir¥!ii c^»i, «Ji% ^t^-ctr«^ 

« C>l^t’II*rt^1 (mascot) \ 

T\\Z^ TO ’eiTf^l 

to ^to ^if^ I %i ir^ nfii^tii 

' ^*firtif «il15i JiC!rw?.«i:i ^ uin-aj 

^*fwf »ir^« cwfc^ f^tto*i I «it>}t?i »ito fi\w^ »jft»!i, 



















8ts 

'Q 051^ 1 Tflw 

^PWl (Sit^l ^1 *it?i 

5Wtii ^cn I c^it^l (^^*1^11 ^r?i ^t'*itar^ 

>1^ c^iil 5if^9rti8 »r55-^t’t^ 

ntf^^ri c^it^i ?rt«i ^fSi^ii 

I yq^ "siWC^ni 1 

^1 'Sli^ ^t>l ^C?15! I “[^^•5 

'®i'Ntt*rn CHt’Vt^tf^ 5»t«(tf^'? ^r^aR ^f^?(i «ft9i f^6ii*l 

«(tc^ I" 

^ ^fsnrt «Jtf^ cn^ ’itutlec^ cst^im 

«(t^ f” C^ ^fii?!, *'tl fifc^ 

^t>l5l C^t^ '2t?t^ ^Tm] 

«ltf% I” 

^sftls ^«i^: n^m (?i^ c^lfw^ 

5fr?i?ii *1(^1 

c’q, Tfe-c<f's^t^ c**Ptf*r^ ^sif^t^itf^ 

C’lVf’UWt^l ^f^Tli J5^^1 ^^Itt^l «|t^1«f'9f^ 5i'^'9|«tC’t'S 

«SJ^ «u^|8 «2|f^^ I ^1^^-Cir«^t^ <£tf^^'Ofir« 

«rt^tr«ni f^iif^=\t*fT '« c»v^5t^«rt'®t?i (mascot) ^ni i 

CT, ^vf\iSi ^f^?l 1?t«i 

•ft^twn 'sitfws ^11 «a^ 

c*l1^t«n^’l*i '8 ’Rltsc^in c^t^ sit»i Jitsffl 

C«R I 

fw^ '«ic|Nt!i <ii^<rtf5i »it^irtca[ 1?^ 

cm^ t»if^?tii^, ^t?i I «f3 

'8 si'hiCa!!! ' 

c?«iit^ 6f«nit I c^t^ 



f^, =rtC3ltl ^*l?i ij^ cw^l 

f^iff 9 » r* 

Tt 3 ii *3p(^ ^f^Ki 

«r5it’i^ *ilni, «ii^ ^f%2ttc?i <2ttff^ «(tf^?it« >i^-cfn « 5i^-cir^ 

^c*t?j Tf^'5 I «ttf|Ji »i^:g-cir?i 

(Poseidon) \ «sttfl5( (3it*il5|iit« 'st^tcJni ar^«1 

(Neptune) f?'$ I ^tt^l «f1*1t^?l1 »I^ir '9 

^tasi 's 5ift*cg?fj5W^ ^jt«f -m « 

5it^^ fg?ii «itc^ I 

(Red Indian) Ctnwf^^fC*!? f»hl1 1 




5FI, ’gsi '9 ^1^ 5 ^^ I ^9i'«t’t (solid), 

I ^?tC^ (Litho-sphere) \ 

^m, '«lf^f^^ I C^?tf^9t«i (Hydro- 

« 

sphere) ^rl^ tg^tCfsi I 9 

(Atmosphere) I *9f^ 9 ^’TSt’l cg ’ld«, 

’?1lis(^5!9 d^F (?\^ I ^iKc^jg <11^ eg, ^ gigfig 

'eiWcg 1ggl9fgt?i «(ttg^(^)i «i»! cg*i^i ^d;^ ^n»i, 

'Bitgtg gl gMgfIcg «ilf^c^ ’itig, gigf cw ^ i 

* Jrtcsm c»K*ftvi "cilggiH’’ tgfg^or “Quaint Super¬ 
stitions of the Sea” gfW «m c«r1? I 

t littgr »w?t flftft'® « PPl 9^^. «t%9 “An Introduction to 

Folklore’* gtg^ ^nrt«Pt afcvi >f8->8« ^kt or^ i 

()) It (Le. atmosphere) contains the same' elements as those which make 
up the land and sea, only it exists in the gaseous instead of the solid or the 
liquid fotEQ* College Physiography (ipao) by Ralph Stockman Tarr, P* yop. 









*}f^^ CT^s^J 

■^f^t?!^ 'Slt^t? C’tl®! '*t5?t*l »l^T( 51^^91 

^Hwcsra^Ws <5ri«l^?i ^tutii 

«ttc^; ^*ti ^1 \ «ii^ ^1 

^it^PtBS «f^^^5iii <jf«lftii ;^TtlI C^t^it^Pt^ 1 wM—<311^ 

5^11 I ^ ^tC®it55li m] I 

^'^3I5|«1 C^7{ 5JC?« ^1^1 ^c?|, ^1^?lt'9 >ic«o 

f^6?lfl I 'si^ISP CWf’lf© ^], ^5lil 

'9 I ^%VS 'sigeits? 

6J?,«i ^?i^: c»rc^?i ^l"’i ^c?i ^2htli»i'?! ’Tcsf 
’llt»I ^r^inl «}1c^ 1 
^c«lfe <lf?i^itc«l -siS^tR ’titc^^ c^iM^ (supply) ^1^1 I 

dt^ Jit^tc^i 'Sit’ll 

«iK«!t^ ’ilt^ ’lf?l^If^ «ltCT I 

'Slt^WC®! 5tr^r»fCT ^f?|::ii:^ I « ^51^^ 

\ f^'fa c^i, 'sit^l*! ^1 

(space) •lu^J?l ’9 '^C 51 

'Sidl’d^1 I 
^c?i ^519 fw^c*! c^ ftf^^H c»i)?i^1^ 5|?ai^ 

I '®11^?IC«|1! 

*ltc?i ^\ I 

^tl^ ’tf^^ ’5f«it!?i ^’nC*!^ ^rf^i ^c<iii 5^%^ 

'«it'vtc*tfi c^t 5 ^ '»l•^c*I ^\ \ 

^t? 4|^ ^1^51 ^ I (sounding baloons) ^b-U* 

5it^ ^ *i^ps nf{??;tc^ I c«rf^c^ ^sraj^t^i 

5qt?,^'99i 84 d'»tf^^’l‘i ^?rsit^ 

^w{ n, mt'^ ^Jtf*i?ii 9 ^*rt< f^-si-N- 

9 "5i<fJ 9ltC3it^^f9f 



(meteor) Cif^l I ^«ltc^^ m*a ^il> ’Itcu 5»1 

^ I z^U <fl¥f5 w ’Jf^fl-5f <s\m 

«ni <2tc^*r »i*s'si^®i^c9i 5il%Ti1 i 

isit^i ^o* ^ca5 I cn 

^VQ9|C^ ^o. sit^ci ?I^?I cw«lc*t% ^tWl'^^lt^ll (Aurora 

Borealis) ^cl 1 m 

^C^?l ^X\ 

^«rK, c^t^i *ltc35^ ’ic«iJ «lti:^> Q\t 

*(tll*f ^Cil I TO ^51 >l<Ptf5!'® ^1I> '«lt’l^1 

^?t?J ’Iff?! I «2|^S»^ ^^*1 ^C'S ^I’lSl 

I 'S '5i5» 5il CT^i, 'Q ^15,9 

5ltai I ^5l ?lt>lt?lt^^ C^'tf’l^ *HfM ; ’I?!! f^lsT (mechanical 

mixture) I 'Sl'ltJls: 'sissit^i 'S ’tltc»l?l ^1^^ 

^ I ^ip tic’ll 'Sl’l 'Slll^t^i, « 

5(1511 ®^t51 

«ttTl ii» P'Sft^^ftJl TO 1 «f^?I 

^1% <2l5|f% TO® ^\ZW 1 W*l >1?^ ^l^l ^l3l o TO 

(carbon dioxide) 9lJt^ ’It®^! ^fii I ^^J>8 (argon), 

(helium) (2t^f% 'sjtcul I f?l 

^^t?rl TO St^l f^fsPH (inert) I TO^lTOI 

I Ptcp'sitR^I’dSc^ <ii5It Si’lllr.p (FC51 TOfnii P I TOP 

TOtr«(C!FI® TOtfiiis I 

(^) ®JiisrP—s ’ei^Ptn^l #l^sfTO t^iZ^ 'stfW^I <Sf?*l 
TO*I I ^}5c»i sit^, ^t5l *1?:^^ ^^1 

f^5tC5 I TO^i^i ^1 »tt^^® ^H^tCP ’ItCU I 

^V9H f*i«tc*|iil (f«M ?ir^-3 3[t^1 ®ltc^ I nf^ 

C^TOti^ '®1<'K ^TtCP f^fat^ 

^1 «ltf^l5, <2tP ¥?lt TOnI 

5rt I 



8^^ 

Tit^i ^11 <2tTf^ WNrf^^l 

(«) ^iiiW?rv—'Bin^tR^ »rt^tt^ 

Tt?5«c^ ’ifa’it*i VIST'S ^n <gtciit«r^if ♦f'rK i 

*5?fjtc9!t^F »it5tc^T ^ ^u ^"hil c«r? Wt*t 

^t^si'QC®! Cif^ I ^^*1 ^ 'SiawtJl •srfunrc’f 

fit^«i ^c?( «Mtc»^?i ^]Ut5ft?i^ ’111^ I 

f% f^[5ai c^\-t5i 1 f^t^ f%WN*t 

<2ft*f?!’I‘1 ^tc^ fiicut^'s ^^1 «ltc^ I 
(8) 'iJK5ltfi^5l—■^t5^?l W tARsitr^^l (ammonia) ^llt^I C«T'»(1 I 
<11^ f®Jl (^) (®0 ^f^^«t1, (’t) 

(^) c>i\n^ti «l^5| ^ *<t^*t ^r?iw, m 

^31 n\^i c^t^l—*ic^ I ^ ^\m 

5C^P OfRc'® ^ ’It^CSlS *(tf^ Gl, 

I '3t9t'?l 'Sl^s ■ CJk, 

^1^311 ^t3I I ^1*^^^C*t?l (evaporation) 

Ctff’lC^ ’It'Slil 5i1 I 'Sl?^5ll 

f*tf«|^, (m, '8 ^31^1 (hail) 

'5lt^t?l KH^ eltc^ I « a3N*l ^tc^l'^l^c?! *lf^^tc*l 

*lta ^1 Of^1 

^r?, ^r^tc?i '««p ?[ii sfi; v^^ 

^ft^i ’ic^ 2p^ c^z^ flltc^, ^ai 

flUf ^ ?it3( I 

(^) ^f5i^*fi—(^■) i^5i?i ^5rt^^*li, (^) ^ks ^:g 

(«) (8) («) '2t*^r«^^ 

®n(, (%) c^ 7[^s[ ^«ti f^t^ 

«ltc^i 'St^tCT lf^^«l1 (dust) 5|fi|!j I 

(^) %-®^tc8i ^rt5itf^<( ^zm 

'eoNi <11^ I mi ^fnul TO ^3i«rhi 

'«*^ «ft^Hl «ltCT I lf^^*l1 ^ 511511 ^ «it»i1 ^11 



I fl^ ^^C9i ^iitt% c«it^ ^t^i I. *l"t®il fSi'tpi 

c^t<f ^n I ^ •situ^ 

CT1 f^'<l«l oltc^ I 

(^) 'srf^itnrii ^ »»rtf^!:5i« 

'Slt^l^ll CTf^r® 5Tl i 9|^1^ fifKl «2lc^*t 

■font’ll ^1 c¥i ^t^tcu c*f«ri OTI ^^ 5 ^ '®it’^*t*t*lc^ 

0 [ ^C^Tf55l ^1 iJltC^, ^r5|^*l|'5l 913 1 ^ ■'Q 

(twilight) ^tC^t^F'8 ^5tCW<l^ ^5UtC«l I 

m\ ’«i^tr«(^ ^fi|5itc*i ‘ii^ *3< I 5iit^Jl- 

«tf^ ^fil?|se|1 f^^i, ^^]7^;^ *1? m*!, 

(gravity) iSt'StC^ ^^?l1 ^fil'San 

^ ^c? I ^t^i^t^^caju eetf^ 5i^j :?^rf^C9| ^ 

^Itcii I ^un ^^t^*ttr.^5i ^5j ^d \ ?t^- 

f% f*t^5ii b*t9| c^iw?i ^ «?tU^ I 

>PltK C^, 

^<(1 ’Tt’i^ '9 c»rc*i?i i(r’f«it5“t 

^t^l I 515(?| Cf[ 5^9111^ ^<*11 C*It5il ^t^1 will’s ^C<?l 

(«) ^t»i, c’F^l »2t^f% m mJi 

(pollen dust) ^t^tc^?l c^sj <15^ | 

^^tC9j u)^ c^td c\ 

«itc5itfw^ 1 ^3319 c^i ^d, ^Ti 1 

(8) J15RI '«ltc?lllf5|f^i(| (2{^^ ^’11?ltr»f, «[^T1 ^1*»ttfw 

Nit^rtt^ I Tl^C^C^l ^ ^tz^ »ltc^ I 

ciTin^*-?it9r«rt^ 

»|^ni ♦(!%'3 C*r^ I ^sit^jjsjvQ (Iceland) 

(Hecia) ■!{\^■^ 'sittuflf^if^^ ^z^ c^ ifiiirtfn ten 

^H[1 '»llW^h[f *11^ ^ustn '9 CSfl-^ |il^1 



6^ 

1 '®NQj aft^tc^tTlI (Krakatoa) 

ivv'® c^ ^1^1 ^ ^ cw*f-toc’*t 1 

^tfl ^•tt^f^ ^t*(I 

^'ft'59%^ ^it*JJt^^®i 'sitf^c^ ’itcii ^1} 5^1^- 

I 3pt^tc'®t^it^ 

^t»! ^^C?lt*1 « 'SltCJlf^^l Jl^cn ?l 

'Sltc^lt^ I 

(«) ^«11 5|cj1 1 c^^^t3j C^ “^tTII 

f«f^i'«tc’i'« ’itc^ I '2i’(?i ^;^jf^?c*r?i 

7 [^^ f^09?l 'Slt^tll CTT^^I "81^^ I 

I 51CH 

(^) I 

'5it^^*t<2l^tc^ ^ic<ij 

*\i^ m*s 5l•^5(^*tl! ^t5t?i'« ^ f’FiiJr^*! ^t??il 

tit ttM I (museum) ^tCl^ I 

^ c^tiSn 

^51 I c^u c^t^i ’if^c'511 t^in] g's^itC'QTi ^tfpf*i ^*ltwtn i 

's fi!?, *5:<fj 

3?^?i1cf I c^i ^\^\ ^'5C’3i^ nf^^t«i I 

cw’fl c^t^i, r^?w**i '8lt^t*t ; 

'Bitu ^*5^ -^tz^ I 

(^) C5|tCf^t;Pf ^f5^1 ^tu, 

(white blood corpuscles) Ji^ifl ^ *!ap^ Kt(^ '«lt’ltR8!C=*F 

csit ^Israt^ ^tf^ I 

m 's I « ^»Ri c^i 

^) These meteorites are pieces of rock of all sizes, scattered in vast numbers 
through space, and may be perhaps fragments pf a planet that has burst into 
pieces. Geography for Senior Classes by £. Marsden B.A. (1918) p. afz 



1 s ^tc^ ^?p5^, ^V!s 

^1 »lt%5i« ^tl*^?l 3t?l ^\^'9 c^l 'Stu nfl’^ ^f^TlI C?f<IC^ ♦Itf^ I 

'»rt«rtC’lt?l 5l5f ^t*?t«f »wi CTt^l <n^ 

^ 51C<II l?t^5?, (?R *J5 ^tTl I ♦!€?■ 

’ill^c»nr 5W w ^ w s. 

9 c^1®il <fl''^&l ’itiani 5rc*jj 

I ’Itai’^ ^^^’^ ^56=51 «lt^ «• 

^*1* 1 (sea-level) ^ «ltc^ I 

1w?il «2t]^ii ^if^’rt*! ^»i 

I ’*!r?i’^t*t9 ^51 I ^^t»i’5c;5?i ’jkwH 

apsit’i^ ^55 ?it«^ri I 5ii I ?Fc»i 

^v\ isfis{\^^ 1 ^tire*t^ »i^3- 

m c£i^^ m^m ««itf%Til \ i miw^ 

C«ft?t?i-^*1^1 ^ c^i^i ^1> fwfe »i#t^ c«it^t^-^*lfel 

c^ic^i I ^65^51 mUU (^1 f^r^i) f^ii^^i €i^ji 5^5 

^55^^ >pp^ «i^1 1 

f^?l ^T( «l1^l ^«li5c^ (mercurial 

column) ^tf^^ll ^tai^ <11^ I ^t?*l ? 

I ’sit^ 

<21^1%^ *1^f^alc«l f^ar n*rt< I 

^ Et^<2t^^ (Stfll «• ^<l» W'®t^3it51 •rtf^r^ 

*ftw I ^ii5i •Hf'K ^itcara^ '«*l c*r^1 ^U c^, c^ts! 

^’icK 5t^ <2i:^t5f f^^ai *1»rtc<? 

Ji^fsCi ^ic^i '<a*tt^»itr?f ’it?i*r*itcai^ ^*\uf 

®t?l (weight) ^1 ^t^l (pressure) 

f 

*ttii 5fl I ^tCBf ct(W ?t1aw *1t?c»ni 

Iwil > 6t*f c^ W*fc^ 1 c®l 



^ 51*1 'sitii? 1 ■ 5^1 ca *1^1^ ^11,^ 5ttn?r 

»wls? ^1 Vi» (?! ’Ituw f^lt^c^ ^fsK^ «ltl^ I 

5t»l ’IC^, m^ ^It^l ^1, «ttC¥ I ^t5 

fel5 <21^5l< *\T^-\*\ <2tt^l «• 

^2lt^l ♦tl^'Q 111* C*11I I C^, Jl^ar^cai 



(^) feu—^ (^) 

uluu Pt’l u1i;sit3i ui 

«jfeu< ^t£5iu ul^£^? Ft*i «2ii?i ^11* cnu I ^rm ^ ^tu»f- 

tcnu ^56^1 Ull^'OWU ^1*1 « ’U^U uti*^u ^fW, 

« Utl^tU 5i1tul U^CSl utu, t^Ui U^9| < 

tt«!|f5(UI ’ifa^ (Torricelli) «|«|£5l ’1‘^liB Uf£U5t I 

[ srt^ ug (Barometer) I 



^ ^*tii «it?i niu cf\^ ^iw *\v$f 

'®ti5l ctrt^i c^l I ’•rt’iiil 

C^ "t^^a »l«l ®t?J <2tf%f^?I^ 'Sjf^ ^f?C'35 *itf^ 

^ii, ^t^*i c^i *t^cu?i 5tn \ ^fif Tsinvf 

W ^t^ltCWil I5tc*ni 

*|51^ ^S t^?l1 f^fl< ^^^5, 

5^^tt!¥l I ^t*^^5f -s* 15^ 5fC®l^ ^V5 

^<i> <ifiit^'5 itw^ ^<ic<j bh H <2tt?i o'li'oi* (^*l »l«lll 

C'®^ (7l?l ) I C^t^l C^t5l %U ««• 

( ) ^it^c^iH'S 5l^?j I ®igr '^m'^ 5t^ ‘Stf^ 

tvip^ ‘Sttn H ^1 ^*11 Jit^fsj^ 

c»rci^?j ^♦tt? c^ 5t^ <ic^, \ 

FT^ mU «lt^t?l 5l<!.^’t*l ’ITt^ 

^11 w ^ *1^51 ^*11:? ^<(J 

^tr^r, ^flcira 3?35t^ 5t»i's '8rtr*(^j 5 ^: 

*[^^] (bladders) ^ f?r?i1 C^t^C?l?l »ltW 

ff5n gf4?i ^PtfS^l 1 ^ ^ circi^?i ^ 

’'it^i^t 5ti:*fii «rt3ji ♦ttfii I 

et’l ^^C!i-^c5, '9 *<?i’*pt?i ; 

C3FJ^ «it3lii1 

♦itf^ 5|1 I 

Bt^t ’»lf<(^, ^55 ^ 5t^ ^ 

’ItC’I m I Sfli I 'eil^llll TO 

*' ^ '«Ffil, '®«{si ’tt’I’ffe 

w^ I '®af®j ’jwr *tiirni»f ■Jtt’i^fe «t«i ^ 1 

‘ifiieR fsn ^15?I 5^ mi 

^1^1 I nt^®i 

TOc^i^ TO ^i^itfwc'® ?[^^it 

^9 I c^l^ ^M9lc>l ^iwfwc’in 

»ftRI I ^^56 ^t^lM ^t?lil1 9t^c^ 

ntfii ^ I 

*11^56 ^p[ JKi\^ (Mont Blanc) <1 



6^8 






^f<(T ^65 I lii^fe ^s <5? ’$i:«r?i ®i^l 

c»f^1 «• ^«i» <2lt?i 

^tsi ^ I M\% ^\n 

’inuts ^ 

^tH I *5^ ^f^lllf^, ^“(C^RI '®t^^«0l’5^ta 511^11 

«ltC^ r «2ir5 S.* ^IB5 ^^91 ^ 

’llc^ I ^\m-\ «l'?f^ 

^55^1 f^<?I ’Itf?! 1 ^?11 fwl ^ 11 ; 

^c® c»f'«i 1 c^9i, <’lt?i»r's^ ^tai 9i^?t | 

%\U{^ ^65^1 &•• x(' 0 » — ^ 5 ) ^1 •^^•* ^^1 ^^^t 55 « 5 ^ l^n^ 

<rtcfe ^11 

^c®?i »rr?[tc«ij ??^c35 ^it^i^^itc?! i 

^91^ 4l^f%?i ^i:*(Tu *i 1 ^ «iitr^t9i'8 «iti:^ 

» 2 t^tf^^ «ltc^—c^l'^lts ftfc^ ^1% c^t»U« "sit’ft*! 

^tt5?i f^?F, ^ €*f?i 

to I 

>l>rt^?)l9r5tc^ (horizontally) 59!t591 
(wind) ^c®! I ^fk^n ’ItrK(i.e. fluid) c4)5jt 

^^■N^cg?!. stg I «i9ic^ 'sit^Til cgf^c^ 

’it^ ■i{\ 1 '®?:^ ^c®!?! ^if%f^R 91^1 
9lf^f^r<(« w;^■^'^] *1tfg I 

^> ^ etf^igWai *itiaiii ^'5t^¥l sin 

<ii^ftC5| ^'iJtiI «}tc^ ^11 ^1 fcgg 

’«K5i I =it9i1 Rgl ^1 s[f| fggl fcgg m ^ c^sf, 

^fwg^’jkirg ap^is ^^(9is mm] ^si^isitsi ^]\ 

•aigt-^ij 51^51^ t2t^^ ^91 m'> <2t1iit c’vl^ sri 

c^t^ ’* 5 kg*t c^lfet^l? 

(level) I ^1 sewn C5^ 

c^t9^C9ts ^^tegg ilim cw{ »i^9i^ «rti;^, ^i^t^i^cgg i 

c^tgt®! 9ik^ ’itf^'li 

^ 9i7Kgrc*r ^il, f*F« ^ 91 ^ 9i|^i ?it(® 

«f9i 'BitMTt^i *a<^i:gi «i»i ^k^gl 9isiitg tiw® 5t*i 

m ^tg, ^91 ^t%i 5tc*i® > 1 ^ ^'S{^^ egg 1 


gti^ntg 



^Pral ^tc*l'!l W1 ^'SFl ^U I 'S (evaporation) 

^ ■? * 

^*3< ^t6<1tCa^^ ^5«TClfCl «£I^|5 ^t^5i c^f^l 

^<5^ m Nif^ 1 '«it^tii fw 

’sitf^ic^c? 1 ^ii>^ m ^^t?» '5if*j’Ft^i TfiiTii st^i 

f^cT ^ik^ci I ^\m\ SI**?! 

«ltt% I ^\^ f^^ti! I ^1rti:«<t^c^ 

?j^lll «ltc^ I ^tilt«{1c^ (convection) \ 

«f?l*Jfr Tt5*1tC35?( ^C«IJ m ^tf»iTl1 «ltc^ I 

S|l^5| ^im « ^tfl *[^1 



^ >o 

feai 

e—-Bicirt^ 

♦ltis??i ^c?i I 'stii »it^^ 

<X,J ’iKctrti ^if^lll ^t*(I ^ 1 '»lt^ *11^51 

wU =itt^ 'sit^c*! I ^tc«r ^tc«f^ m ^itlt^l 

^*ti:n ^t*(7 I aRt-n^ ^?i «ltc^,' 

^*1TI <jci Btn ^1 m I c^^«f9? <ltc<ii ^ ^t5i nt< I 

*it^i I > ^^t?! it9i 5^51 ’itt3i?i mim 5itf^^i 

\ <A^*\ Uf®K^ «ltc^ I ^15 ^^Ciin' 

f^«F C23r^ Vi I ^^t1l'« Sit^l ’VStpS^’HtJf I ^il’llll 

«tf^ ^ (?r<i n\^t »p#n c«rf^ 




«ff1% 

cvwts ^tn 

I n^5t^, c^tft« m ^t?i ^(ft^u*! I .^ft^tu c’vMq ^*1*3^ 
( ^«!|1,-->tt^f^f^llt^ wf^*l'« (Stepps) ), Cowl'S ^1 

( cq’R^i,—^*(1 <i}^i irf^n 'sitcTsif^^tn 's 

3lf)?| ) Cit^ \ C^Ht« '«rt^t?I ^^56 i c^ 

'51(6115 \ ;i9t(f^?it^ f^3it9i?i \ 

c^ ^*3ch '»tc^ *11^5 m, ®t^1 ^ 

nu\ \ 

(equator) ntcf—>^WC5I— 

^5, ^W sTI'SIsi'Q?! (ii^ 5fi|3l I C5l5*<2(t«ft»t <2ftTl *lf^1 

I ^ «£tctf*f <2ft^ I ^t5? 

^tc^i '^ijt® I 

'5ir*j<F 5t^<i C®W C’lTf^C® 

^Kl *1^^ c*i^?l'®t^ 35^*1 ^c?l ^l1 ^5, ®c^ ^f51^‘ti 

iSJ^’s 5|^l5 C5 f%r^ ^l1, mt f <3^ <si^ 

1 I 

'5lt^l®5l \ '5K:<1^tf® 

I *3?^ ^f^^iti^, n^ai 5ic? i <?\t 

<fl^ ®tc^ '^<3^5 51.^31 ®« I ®t^ 

®tt} t2(®tt:^ \-\^] ^15C^ 

dsfm\ cirn I J^^t’i® 5^t®t>T3 ^ fl|tf%c?i 

®^ \ ®t^1c^s 'sit^tn ^ stu ^tf^^il IwTil 

«2t^t^i -^zn I sf^nt 

5f^c® <itc^ 1 ^ ^®1 ap^rr^i^ \ 5it«iJt^<«i <2t®tc?i 

m CTO ^ ’^c^, 5^11^8 c®^f^ ^bb fwc^ 

^1 «itf^c® 5tl I '^®?lt•^ ^ 5i|^^t^t*( fm\ ^^c® i 

^#t^tnf^® ^\\ c^ «i<it^?i «itc^ ®t^ 5tc?;; ®t»if^^5C‘(u ^c»i 

aF5i»t; it'«l ^t?I1 ’ic^ I '«l111®c^§}»i <£rt?J--^tC5r TTC*!^ ®tfl *ac^t®' 

9rc9l5 3t5 «41^5 fnc^ ^t*IJ I ®t^tll ’FW.I^CiJ^ 

m 'Q f*rTi1 aRi: ^?il 

level '81<K ®tlint*ll H’PI ’Pf^C® cell I 

®<l^ ^^1 ^C*|5Fl I 







m f^i*5?i^ <SliV^ (?!^«f9 ^t^tcn 

’J’lflT I ^^9 C«l^ « CJff^ I 

C^ 51^1 'Sltcf ^1^1 *ai^^ ^r^llltf ! C^ 4^15 ^-Si 

(law) ^tCf. ^3^1 ?lt*IJt^’^t*t^ *p^ siiai I Jitcji (Jt^jlcn 

cm ut^^ii ilcn ^tll«i»i 

f«r^ii f(tc>i^ m\^ f^^il ^ti i it^i, 

c^*ii 5tiR f»f^1 

m; il'al 

«rtC^ I ^sltTI C’lCSI 5t‘1 

fsnn 

c^^, ^U »tf?!^1*t C>l^f^fl^ ^t^»l 

5p(^ <2t^tft?'5 ^ I ’l^fc*lt^?l ^'hi^t^^ll'f^^t’t (Meteorological Depart¬ 
ment) ^'NWCJi ^f’f® ’if^ f^<?l 

’Pt^l’91 <3ttCT I ^Pi:®! C^ '«l^?=^'t| 

"^tS «tCW*t '5;«PCS1 '5ltr*lC^ i£t5t?I ^U I 

^ itc*ni <it^« c^^im 

®tc^ 3i?l^ nt«ri ^■^, c^;i ■<it^lc3i?i srt’its?! c^c^ik 

’ItCH I ^^tC’T wind vane 'Slf^ C^t=l 

f?® ^ V ^ 

'si^ltulPl 5jj^ <1t?l1 I 

^t^tc»1?l ’tf^ ef;ij <i)^i5 ^«?|^ ?i3 I 

^tlC^’l-^lt^ (anemometer) ?j 5 l | ^|5 Ptfll <2tttl sfe ^fs 

^li5 «ittT 1 '5i1^t5it!^'»T3:^ 

^i^5i ^1 ^ I ^l5c^ Jit5?l5ii *ttf^^ H’f §^i5 

I Jlf?'® ^!l «il^ <2t1^ 

(cog-wheel) ?lt^l m I ’^I 

cm^ CStC^ (dial) ^*iZ^ '^lA 

<<^^1 ’if^^l CSlct??! ^*\C^ «ltt^ I 

m ’i^^C‘111 (light breeze) ^ i* 

„ „ . «St^ ^t®tl»l^ (strong wind) „ „ „ «• „ 

» » » (gale) ., „ 8« „ '«»• „ 

• « » (tornado) „ „ » 



() 

Family Dorosomidae 

yi?P I C5t^lt^ f!l!l 

9tn I CB^l I 8-«» 1 I 

Genus Dorosoma Kafinesque "■ 

1 ^ 1 
I 

( ) Dorosoma nasus (Bleeker) ( f^ll ^ ) [Chatoessus nasus, CS («) 

•[. 4»«8 j 05 (8) Ob-I ] i 1,^ .4 





’KrN—C^t^ (^f^^n, ) («); (iff^w) (i^)i C^^jirt 

( ); ?pl 1 ( ) («); ^ 05 ^^'©^ () (O) I . 

♦ifiiR—»[• ^^-^8; % ’t* ; H- C^. aa-^*, *j. i 

hct wMbi */* Vt. ^ •/»» 

^*U\ 



*i«p—*rta i 

•tt*T*l^ <»Itt^ I 

»l^fir?i «(tii ; ^«ni'« ^’P'Stic^ ^vt5 «i^ <»(tc^, w ^ti? 

ntirtc^u Ji^c^ I 

I <sim JTfjijii 5i*ficfr*( ^t«i 

^ I ^1f?I 

«ttc^'s I '«it^?i I 'sit^'l- 

^ «st1^ I ^*r^^'*p m\ ^x 

«t?i^ f%fii»it^^ ft’l^sr I 

6t^»«n 9|c| 

Geuus Chatoessua Cuvier 

(ilr) Chatoessus chacunda (H.B.) ( 1%ai ^ ) [Clupanodon cha- 

cunda, ^1. ^ (5), ^ ^8^9, ©b-^ ^ <3 («) <5- ; C^ (8) % ob4* J, 

feas % I 



f^—^ 


) (^ 1 ), ); ^itf^ () (o) i r.5\^ 

( ) 1 

n. ; ^1. ♦t. ; *11. *1. ► i n. i % *1. J 

♦11. C^. 8**8^ ; ^. ^. b«-^8 I 



«rf—>/, 3 cifc^^ */, 

•/v I 

5{t^ I n\^*\’^ ?'is)^K»ni f^ti ^fil^ \ 

*tv-<*tt« ; ^ini 'S <2rtt^ ^Jrj5 ^?K*IT :>% ^1 >^I5 

^<^^a;<5^«j; ^ ’«lt®1 ®t1r^ ; */^ ^lt«H 

f? TT’I «ltt^, Cn^r^l C*{«lt?l I <41^15 ^ 

Wt^l «ltrv 4 

51^ « C*rt?E^l4[ I v ^<1* ?l^ I 

(i^) Chatoessus manmina (H.B.) ( fBaj « ) [Clupanodon manmina, 
’J: (^)» '®'»‘'® J C"®) ’J* '*»'®® J C^ (8) 'ov^i ; Clupanodon 

cortius, U ^(i) «J %8>,«vo— W:% ^ft’t J I f3mo\ 



« f^3h~0 

(^) c. m.—) (^'a)} ^lU ) (io); fp**lf»l 

( ) («) ( C’lt^t^l^d^l) (^'s); (^^11) (o) I 

(^) c. c.—^5411 ( c«tilt»I’lt^1 ) (t'O); ) ('.o ); 

(; fsT^r^i ( ) (^®); ^fk-^ () (>«) i 

♦|%1|— *i. ^8-^« ; ^1. n. "i* i ’ll. *1 Ir ; ’t. %^^8 j <11. CH, 

«V-1»0 ; ^ ^V^8 I 

cw^—w bfi^f cff^bn^nicnintu^ 
Vw ‘ 

♦I’f—’ItJf’H’RI ^?g %; «5i^r*P^ 

I ’ll? f^<if9i5, fs^ini ^ 1 

•!’»—I *\% vm\ >n j 


I ?C1R <awil wl’l «(tC^ i c. cortius-<4l ^ ift^ 5{t^ \ *t«r«f^ 

's «iH \ 

^ ^ I ^rarss ^ i 

(%•) Chatoessus chanpole (H.B.) ( 8 ) [Clupanodon chanpole 

^ (^) ^aj>i «v© (fN 'Biti? ); ?1. fs (<) »• (c. champil) ] §ai 8 i 

*l<fTt?{—6PMtr«l, (>^); fetf^’il (>«); 5tr*Wt 

(^^) » 

'^. ’I. ^8} n. ; ^i. ■*1. j ’ll. <1. V ; *t. i 88. % 



f^—8 

c»r^—br^ c»r^«u:^?i *•/,, <^?i(»t; cw«b»c<T^ 

*/•*; •/* I cifc^?! ) arebrc<iir 

'® «2tt9 >1TSI 5l«(W 

^3tt^ «wW’t ’!?’{I ^} '®t5tir ^* 5 ^^ «*i*5t«t’i » 

♦l©F—‘’3^1’^ »r55 fipF »i'5c^ f^5 ^at *rtni 

^ «r^} (2t«(5i o|5 'Bitfi »it«ltft^?, «tht^ I 

* 1 ^ j appt: -jp! I < 3 ^ 1 ^ 

■W—*it?’lCTP?[ siw >%!:>«; »ttt< 

8^-8f I »R^ tat\n TO I 



^ j ^'Itr.^^i o '■ ’*»i5 -^t*! 

ffr^ ’•rtOE, I \ <3®^ ^ f^ftwf 

I 615 I 

^ZJi ^ I 8 ^tc^ I 

' Chatoessus cagius (H.B) [Clupanodon cagius, ^1. <3[. ’©Vo] 

♦ito—*J. *\. ; ^i. ^8 i n. ^>3 ; «11 *1. b- i 'i» I 

c*r®[—c«rRc^ st?i i 'si®! 

c*f^ I 

5Wt% 3t^ ; *ttc<?l ^•v^ltTl ^511:5!^ I 

^ I <£rt^ ft I 

C?lt»I1 ’!«! 

Genus Dussutnieria 

; '<t>||%f^ 5^^Slt51 ; ’1^'^?! ^^Z’S 1%?( I 

cw^ 09^%^ ^^^T^ I cait^ ^ I 



flai—* 

\ 5*5?! I C5l®l1C9l 

«t1c^, *f^*( \ fin <itt:v j 

fifi^ ir^ i <5^9? I ^tHl»(fw 

{\'i) Dussutnieria acuta (IBoi « ) [ c^ f«) '«»8^, t^ai—8, l6<Vl| in^j 

C® (®) >^» *5*fN, >%« ] 

,/:'i<it®i-c»rw {^)'t )} wm( c^'% )r 


. . i ?rt. >8; '*\: ; n.- n, ; 

nt.«. 80-8^; «5. 3 i. 1 

. ofi?—w bri^i cir^b?rqi?i »/t ^/»> ; wbuc^r^ */« 

^^?F'«fil «1^"?t?J ^C?I 'Sisif^^, 5 '! 5 ?| ^Ttt^l^ i P^ 5 f 

( nx^j\ i 

c^H^j:<?( M 'sitc^; >i\«f'« wt^ 1 ^te. 

♦t«r« I 

fl^<aj» *t<i^ c*r*n 1 

1 I 


f^5!?tf% 

Engranlidae 

or?? fl^t^t^, I <2ti^t’t 1 

^'«lf^5(?i I ^ ’sicat I ^>5> I ’iHcn^ i 

^5.<5. ^'^x y\xm «ric^ 1 

^’r«f ^«i 

Stolephorus, Lacepede 

m '« C5^\} 1 ifw* «M^ 

<2t»if^ I ♦jH’f >?"*3<?iic*i ^m\ '«it?f^^^tc^ I 

wif^ ’5^1 '^i^x ^tii^tr^, C5t5l^, '« ^*i<i'*rt1^ ^xm I 

^«fPlt^t^ I 

+ 

(^^) Stolephorus indicus (V. Hasselt) ( <») [Engraulis in- 

dicus, c® (®) % ^«v, f5v? « ; CS (8) >3i, 'a^s ; dl C«l (s»), 

8^8 ] 

♦l^fjN—^918? ( ) (^^) j C^1?f^ ( ) (0) ; ( C^W9 ) (*) ; 

) (8) I 

• nftw—*5. J % <1. ><-i% ; ’ll. «f. ;- ■^1, 1} ^. >» i <J. % v» ; 

*t1. a. 8*; I 



8M 

«prf% 

W[ifrt75 •/ ji— ^ 

f" '- ?« w«, -*’< wiB 



•& IF ■« , 

-nVint litw >i^si3 «i|st 3tj, 

▼rt 3t1 "ItCTI oisli ^ ,Jl«, i 
^FtTt 1«9 Pi^^i (5,J^ _ ’ 



(53^—^ 

M Stolephorus commersoniauus Laceoede ^ (£* . x r r. 

r^""*- “«•!•*'». rw8 >.K fi,>!r,.! 


»• -CI|*««<l«U9 

“K Si»i J C» (.J >^^:«,».' 



; A\. % n. ; % ♦!* » 

♦n. «, <v-8* ; b^i> I «i 1 irMl?^ ’»flis 'i*» I 

*wwTi br^f of^bfc^ Vt *Ui>^ c*r^bM« •/*» V»> twcf« 

^iF»1 •/,* •/»« > 

S'?—*/, ; Ffn ^irt« ^JtCTRS */* 

^<5 *U <£(U I 

^ *SLt^8 t*t*jfw^ I I 

mc^-^ ^85^1 '•/, I 

w»f^—^ I 

*hF—'<a6S|5jj9i^ m*>. *itif*it'*p?i <i»5li^ 1 

3Wj-^?i I 

i^—^ nTnT\] ’ic^ I 



f5a^—b- 

^<—wt’i 
«rtc^ I «l*6rtt%i^ fft^i «ttc^ i ‘8^lS cn^Tl 

w»t *iic?^ ’a^csi?! m ; tfi 

«w^i5^ I nt^art »it’i1'® I ^«p ^ ^ ^t*i wt’l 

8ttCT I (3ft»ll^'f. 5tr^tftll ^Vf\ ) *151 \ 

■« ?l*i^ij:«r ^ i?k i v fl^ ?? i 

(%8) Stolephorus tri (Bleeker) ( t%<4 \r ) [Engraulis tri, c^ (<►) % 8«», 
ffeas*® > 81 r, Hi^ t* ; CJ§ (8) > 51 , *3. «»« i C^. c^l. (S»), «, >»*>, % 8^0 ] 

*1^—aitf^ ( c^c’i'fi); I 

•t%8—Hi. » ; % ♦r, >4.>n->4 ; ^1. n. >«} *11, *l. *» ; ^. *f. j % *t. 
>n ; ♦«. Cl. * *J. 1.1'' 1 

5Wc^i >/• •/♦> I c*r8bn^j5*/t*; 


*/« •/«>« bij? ^t*i i<fi<T?i */, j 515 <^1^ 

5»tc»i? V 4 V. i ^ ^Ttn 1 

C6^i, «K*i^ ?n®f 1 ^t%u 

^6B®nr »i*rt5i I ^ ^raj. ‘Si^N l^cWc*f 1 

’1»5tf*»fC5F ’Srt’l^^lflaT *1<fl^ ® I 

i ♦rt«rn’F ^j'^c^r 'sitw \ »i«fl^»i 

®tc5? I 8{5 y\w, ^’?ii ^ 1^ ♦ilir’tc^?i 'si^ps?® I 

^?^jt?i ^«}5 I 

C9|tf^r®^ 'Sir^l^ C^^)^<, f<l8fS1^< 1 *iiit 

5 ^ *iqpi5? <Si^ C«jt’lJ^< «St*f^ C?J^1 <*ltCT I 

<i)^i5 ^t*i *rt’t I 



fN—» 

'S'hJ® ‘fl^' i Sl^C® ( ) ’11'Q^ll I 

<2lt9 « ^f<P *1^^ f’ll I 

(^«) Stolephorus taty Bleeker ( fp® !» ) [Engjaulis taty, c® («) % 

’»»%V, f 531 «|| :>« 8 , feai « ; c® ( 8 ) * 5 . «!»o J 

’t^tia—fetl5 (c®t9i'®) I 

^'i-'i'i J »J. *t. ^ + ^>'0.'i4 J ^1. 11. ^« ; o|1. n. n ; K *4-t1 ; 
*t. % ^sj; m, a, 8V849; < 3 . I 

Mr wM<rr^ V* V»»); cfri^m 

•/•»; c*K^ •/», V.; bri’^n V. ? ^tst 

6!^?! V* ^otwi •/* 1 



^ <«W(^ t 

t^ I 

fMl»l 'eif^ ^ ‘^^•> I 

*w—•fl’hf ^'o^ ^ im «i«o^ \ ^*f*p 

I55?ts? cwbri^nj ^ ih^vifri sito i ’iti*K^ 

<st<(pi '*R«l5 ^ ?r51 w t^iw, f^m I 

»i^—^%(5 *tt»r^ii<p?i ^wc*i?i wc^ iii’i’s «itTi ^«I5 »i^ 

I 

^<—«tjktn »i^< %, ^’Ptn 

^\C^ I ^♦t’l, f5\<F 'S trn^W c?iH¥ I ^k, ^ ; 

^t»i I *ttw « ^t»i I 

tffR ^t’l ^»lt^ 1W» I 

^ JftI I 9WtK <» ^f<l» 

’t^]^ I 


Engraulis, Cuvier 

«rl*mv I f^^cv ^?i«f?ti:*f^ srtv i 



l^ai— 

(Kit) Eugraults kempi Choudhuri (>• ) [ C5t. C^ f^l (>) <»l <f«> 
Jl%, <5.8^^ ] 

8 




A > 




’I. + ^ + »l. ^8 ; nl. *1. V j fe. *1. 8. J %4-0 > 

*11. C11. 84 ; sq. I 

^ OTJ^bn:^!?! V* j V^t; 

'/% « bfc^i? '*/* i bKi c«f^^«ft’^in V«.« 

c«rf i ^<2tt^ *t<}^ I ^*Ri«lt'8 

Wtu *1^ ^ ^ <211^ <211^ 5isrl^! I *3^ »ltsrt® 

«2r?i1%i51 *sii>i?i’^ 1 

*1 ^—^\m i '2||?| 

♦tc«F?i ^vi(^ 'sifsaR ^f^^l ^t?i flic's <ii^i5 <2M^ 'Ht«i1 ; 

^8t?j ^f^i a^brc^in <2irTi V*» 

*1^ f^T®; ^:*rc*t (2t<i?g »ft«ti hc^i cw?^»rc^i^ ^/j, i 

9tiae«t«s fWtitf^'a; fa9«K<a{S nis-ia iS^4f77i i 



»t^->^?{<2rtc^Ti ^t^lc?i %«i5^ 'mim ^*15 <it*f*iw?! *i*5ti:^^^tfi 

c*rw^ ?i«fT«l^i mx 

fi^tsw ^ I brdJ ^*1^ I 

(^^) EftgrauHs rambhae Choudhuri (l^aj ) [ dt. C>1. ^ (^) «^ 

8^0 ] 

*1. «1. 8. j 5rt. *t. > *11. *1 1 i <1: % «• 


Ml. fH. Ate • M. «. hft 4 



t'»* ^V'’ ^ 

:^^t«rc1ni V# ^tai ^ *U » . ./,-'^^ 

*rt{«tt^ ?il^ } ^W1l<2t1^ ‘Stt^f TO l CW?. !£5<^1 i. ^ t 

^^T!{ f%i^' 

«t5it%i5 } ‘I’lfi^ c*ftc5 ^w • ,; ? ■■•' , : 

*U\ ^‘i'»p <^ap5i ^^l^'*/, ’«i*N*t 

’Ht’rrfe « ’it^srii w?^«ti<fiir »/.. i mw •/».*; 

*t1^tl5 ^ cfl^t *rt^»il; '»iai^t^ *i^ 

fw® I I 



t^— 

^•5tc^ «ltc^ I • 

; cn^ aViiH fTOt^ 

I ^ I 

m (f5^ 5f) I 'Oil* I 

( ) EngrauHs purava (H.B.) (I^ai [Clupea purava, ^ (>); 

^«V, ; C® («) <3. J C5 (8) 'i% «S»'0 ,' dl. Cf{. ^. ^(!») % 8^8] 

) («> } ci« 5 t ( CTOli ) » 

*}f^—e8« % ♦!., >+^« («+>•) i ^1- ^8; »f.-%j:^. *f. 

8l-8n (^ + 80.8«)t (3 8% i ^ I 

^ cw^^n ',*/^;^ V«* 

Vn; V> V ‘, ‘ 

«/j, ^ !*/#j- ^ .w 10 ,^/. -^^ » 

I’u' '■* , ^ / ^ • '^.' !»'_• * 1^-1 , 'v 


^l*fW ntim I 

»r'8'«f^ ^ 1 •stt^i^iFc^^ ^et^tn ^?i’^c?iii i 

^'©t5i 'si!:*jT «i«t^i c*ic^t^i5^ I 

*!^F—^-IW ^f^s I '« ^ff^*'fC'*f^ ^5f >!ti^ 

«ltc^ I ^4 ^t^f’tC’f?! =^51C»fC*f?l TO 'i<t ^W'»F 9 

TO >• ^ p *t^ «ttc^ I 

<34 '« ^:5-(^ \ 51^C^?1 

*ft^ I 



fBai—:>« 


« ?it5iu fl<l<3jaf 5 I i^*i I '51^®; ^ Tiwi m \ 

. {\>) Engrauiis mystax ( f^ai ) (Bl. and Schn.) [ cs (o) 

Ik? o ; c® (8) <j. Nss*. ] 

♦t%ll—>4.:)yo —^^•j. 

9 ; *(. (^-'9+:^«-'&4) J <J. < 1 . ; ^ 11 . a\. 8 < ^ < 3 . vj. | 

»/,; wtifi’Jfi? V»s ; cnt??i ^55®i c*r?- 

brc^j? V* •/»» • ^it»i */», ^'Stsi 5^? 'i;^^ 5"!!? 

<1?"^ 6 * 55 ? ^JtlJI? «/, I 

* 1 ^®, ’^^1 5|5iciT*i 

I '2r^®t?l M*1 ^65 I . - 

/ ^'«tat >8 ’J^tC'St? I -<36f«t’P 



n'vi^ •it^- 

c*ir^ »/« w\ 

»|^—*l»5tt'$ i»i5 W f5 *1^ 'iV ^1 ff w I 

'<t>i'*TO5?i ^®i ^tt*i^ *U * 

(pseudo branch) I 

5 |<—9 ^ j yi 

w»fin tH?ii «irc^ i 

^l?I« ^'S 5\f|?l i^=9 I fl^ « ^’1’ltflS I 

(o*) Engraulis telara (H.B.) (ffaj ^8 ) [Clupea telara phasa t^l. (^)» 
58 >, ; C9 («) *;{. <»^«» ; f^*lt Xb-, 4 ; C^ (8) ] 

) i'io); (^^)} ’Ifs^^l ( ) (v®); 

(^f%^i1) (^^); ’5t9i9|t9t?«1 ( ) (>^) j 



fBH—>8 

c^rtsrii () (>«) 5 ) ('>'^; ) (>«); 

cff-m] ) (^^); ) (^-o) j (BtlB^) *tW) 

(i«) i 5Ptwl ( B#^l) (^«); (CJ?t?ft<lt^ ) (^'0); ^Hnl (}{>'^} i 

) I '-."/iA. 

nr?i5?i—6Si. ; *5. ’t* > + ^8-i4 ( ^-'8+^^ ) ; ^1. *t. ; *11. ,*1. 

^ - -' ' •**. 

lob-. ( ^ ); %*i.'ii> ; *11, a. at ; *J. ^8 I ;,, 

V. I 5^^ •/»; 

*jS5tl!8;BicW I ^tfij <2t»ltVs I 

’^=5. ’^tJi^*i ^ I 1t»:- 

^9f6I|8f ^1 



^w?rtc^n -arr^v; ^sp^ *it^re*w ^♦wi ^\zm 

ff|[ *«l«W ?W ^w?i 

»w^»i «i»5tt«if»f *l<rj^ f^t^ I ^ TV(T ^^; ^ 

^ (’•p?^) I brr^ 

(tt«g «if«(T I 

r ^ 

i ’Itw^lw?! if J><»j5 *|»5tc^ 

I §*tl?IF I 6^ 'Sic^^t I 

; ^?i «rf^l «itt^ I <3^ 'S nsri’f 

^’lt'51'^ «2I1^ f 

<ajfhirt?i «}^'«I5 <i»5rc^?( '•/, 'siui c^v^ ^\ '« 

^*1^ I 



f531—if 

(E. telara) <A^\ tm] (E. phksa) tsj^ ^ 

lartf^ii I ^•n’» 15 ’itKt® ?l’^, 

1 Ofy\VH iiq m'm 

^ I ^f*wt'5ti{ '»iiw5{fi * 111 ^ ^t^il «rw c^i 
#r I (?[ i?^fe tficsw -s-w ^ ^ti i^l I 

«3w*iT?n it 15^ I i*i ^fip i 

i(«5) Engraulis hamiltonii ( tiai if ) (Gray and Hard.) [ CS («) * 3 . 
•if* if 1, t^ai s } CS (8) iil, *j. 08 % j 
Wih-^»It { ) ( ii,i% ) I 

>^ ; < 3 . * 1 . i-l*io ( i + ii ‘, ^ 1 . *\. i^ ; ♦ 11 . •!. 1 j ♦}. 8 *- 8 i ; 
% S 4 *11 C«, 88 ; * 3 ,5|. ii-i% I 

•/,, »/„ ; iirtJ cnbtrtm •/,, i cto* 





AO 

\ 


^1 *li^ I 6t^ ^\n wbn^^ Vm j 

^ltt»!?I '•/, ; *tSl"PtC^ i ^ I 

^tat 

♦tt<!m ♦i^'s I 

•sn \ ^T»lf’lew ^msn <si^^t?i fw*f^ » 

’W'—^tal ^8 ’is^^pnn ??*<i^ 5^r3 i 

w.^ 1 ^*r^’i’’'F ’1“5tisf 

’'I-5K I . 

5i’|i:'«( ^v> ^ *15 1 

«f»i^ »n^il ^»5li:«^ t^^r«icA <2lt? I I 

?<-*'’5ic«p*f ‘«iT' *^<^1:4^ 

5itt3V <4^15 <2M^ dt’IT'^i’f^ C’?^! ’’Six?? 1 '^t^i'^’lEgjcw^ ^’’I’l 'sitt’^’a 
f^Tl ’^tl^ I *1’F'«f^ ^^^4; «ll^ ^^^4 \ 

(apwn 


’^5 cgtt? c^t!? **i?rt4^‘ttr^ su’d 5tt^i fei ^ 

fpini <5?^?, ^ 

»r*w ’TOM I ^f3| #t5l^ "W^ 

Mm 5’^’l’tf® CVtv( «I’?F11I apM 

a[t^ '*itf^ 

OT<r%»R C^I wv, TOl 1 '«*?t—^twl 

’^C® ^tx^ ’ttw ’lf^X’5 ^*1 TO I sat^ 

^f9ic»R a ^x»Ri ‘ 

^ 9|TOF^ ^1t'«rw *ftf1 TO > 

* 1 ^t^ c’^t»nrs^’Rtr«J ’»iW^’s TOH i 



• 8 lrd 

5l1 1 f5f« SFtc5^ «1tiai 

<2rTtn ?rtRTi1 f*fii1 

■W f^c^i «ic^ ^t^, i«|^*N c^»t 

«pa^’5‘*i ^t«ri 'Bjcq^ c^t^ c^t^ •<f«tlc?F 

^ww <3f<ii 1 c^ »l^ 

I ! 

■ ^^?l 1 C^^, '5SC?l, < 2 r^f% 

'flTs I C^t^Tl®^;g<l (solution) 

cv=twni^^^*rt 9i«i^ NS 'sjiipr® m <d^ ^?! ^fn^ii 

CTtC^ 1 ti3^ tiSiC^ ^f^-^»?^’sp*l-^a 

(ultramicroscope) \ '5!f^-^^ft'!f«l-^ca^ ^ilf^^ffl 

CTt»llP5J»!t?fC^l OJ^ '5i«}jt?l ^feiHl f^JltC^ I ?HI yit^tc^l ctf^l c?l, 

^ ^•lt?l ^Jt»l ^4 91’F^tr’til ^t3I I Cdli-ls^ 

^ic's ^spK c^, ^^15 

5ttl« \ ^t*i?il 5it<(tii*t^: ’lwtc<^ f%5i ^«il mU— 

'51191 'S I C¥t9|?l® C5|f 'Slt*lirl ’l^rtc^n 'Sl^^l ■<l[9i1i1 

«lf^C'5 ♦Itf^ I C«|^ ^ «2ttn 91^91 

c*rc5 ta^vst^in ^ftui ’^t'tr etfiifwc^ \f?i>i1 

*llcii 1 f^^?i ^C?| I t<lt 

’nfs'n *tlii?it*i f^<ii 'S^i ’lf^t'3111 ^*ifii ?(5iff?i 

Trn?itc5==i I ^1 9!tn1 ^|5itcJr?i cifws I 

^1 at>lt?tf^iF (pre¬ 

cipitated)^Itn I 

c^t«iii®^^'5?ittl ^^{5 mu ^tc§ I «2t«i^ 

H^C^l t? I ^’1tc?l ’lirtc^n 

c=vt9iw^ i^^i:»i, w.m 

^ ’lien I ^*iicii, ^ 

nt»itnf5inF ’WK tsfcnt^i ’i?re«fn ns'sns'^jf^ %% 

isn i <sit^iil cn * 1 ^ ntsunf^n^ 



■ .... 


^it^ir, ♦if?*rtwii ^aitff—tiRsi c^ 

'9^—I 

I c»T'»n c^, »ff|i:^?[ ^*(j CT ?ut^ f{{, 

«f® j ^tc«8r% c^ t^ 
¥j, cmU ^1 ^f?i^t^ »9 

<2f38'^ ^mU ^?l1^fWtt!i cm9 
HJC’t'« ^t^ffa*! ‘iit 3^^-^ '^3(c«i’a ^2t^aR1 Uhi^ i 

«i1c^ 1 ’?1caf^ Si® h'sstf^^ ^’ic^ 53 ^ 

c«t?i«fl I cf«rj C3(, ?1^-hil^i^ •stfsput^lul c«i 

C^til ’ItrNc’?^ C^t^^'®^'5l1^f%t"s *'ifil«i'S ^■?I1 34 }^^ “^ttc^ I «2hFtt1 

JJt^H <21^111 '2l^l5-<2r«l1^'9f^C^ 0^1^5155^ HJlt^lCJni 


5}tf^c« ^|c5i f^c*i^ «it^pi I - 

'siif^Tii 1 »ri® 1 «jr.5^^ 

., ^1 ?^irtc^ c^, ^ 2^1 c’^isiTi^ I 'sicyj "«il333,f^^” s 

^«tN «)tCf I 5iti(i *‘C5pf5l53‘*t “tUni^ ^ r[\n-^ I 

?tsif 

3pit5c« Jii cvf’S^il I ^m\ ‘''9il»i^{^5|* 51^ ^f?Tri 

m I 'sit^iii c»rr^t^ *11^, f>K9iii «{•( 

*ttr?i ^^1, 9it<flii ^*1 *itc?f I ^^t?i cq, ^it»(tii ?c«f- 

W «iwt 0n f^31'9*t «ltc^ I ^tc*5^- ?I1*(1^ S^ctf 

*c^i>pf^*tt'9f^ >ltc^ ^^ I *ic^ 

I ' ^ 



^ ?I1 

'Sift?! ? 1% ^ fc£f?l I f¥ 

fV irf^t3f?l ^51 I ’jfVlftC^ 1£1^ 

c^ r^u ^11 -5tt?i ^^51 ^'5i!c*ra 

n ^*«f?i =5^ ’s!^ I *e?5{r® ^'slcs? ^5tir ’«it*fC?Ri 

^*(1 5^t^, C9i1'?ii:^ I eii® j 

^ 1 ^Xp <srt^5f5K ?t®1 ^saj 

’It^^il ^11 c«pr=ij5 aif^ji5 5|^, ^1 

W5 I li)^ 5?! f*r^t<l i 

'S 311^511 C^ ^tf'3r»!C^ ^fs^il 

I 

f»I ^X^s C^Stl ^5t?l ^^5^, <2t^f^, 'S m 

=T^P|i «ft5rt '5it^®=*F I C’spVfT'l ^tf5?l1 ^C?IH 

'8 f5?^r.3i ^sif^ ^1 '£t®i’f ’1?,"^^ 

^|?I1 ISI^IR ^cf?! '^C^. ^t5l C?rf ^fil'til 

c*rf^Tt?i I 5it5i1 ^tc^i ^ts^i ^x^ 1 ^1^tcw?i cwc*t^ ^Xi's, 

^1 a ^1^1 ^f^iil e|tc^, ’1^=1'«ca(^- 

I 

f^l5c^ 5?|f^ 9 w.^ ^f^r.?i 5i^9| 's 1 

f^^lt^cn ^5?lt5?l 'Slf® ^1I>1 ®t^tll H’fl 

c*r9^l «i1c^ I ^t^t?i ’pt®! r*t^tf<’i«i ?Jif!5i "s 'nm 

^*(?F ^?f «i<st>}?i 5tt^ 5111 f«Pi '5it^t?i ^?:5i "rtcain «5t®^ f^wf^ 

C^»t '9 ^9lf^ ^t^C® ’Itc?! I '9^ 51®t^t®t^ m 

tU^^® ^i:< yj cnt?ii® ’«itc^tf^ 

i1®t^t®t^t?11I ’l«Ml’5^a^?Hn ♦l^^t ^fiic® ^f^C® 'SlSSt^JitC^ 

«itc3iivt«r5i^ 1 



^vsi\ ^siwt^r^ i 

■5f^ «i^tJi '^Tws ^t^«i 5rt f^f®?i 

«[^tc^^ ^^1, ’ttf, 5ic«iJ <2t*(tJi’^: f% «tc^ ^t?t ^1 ^ nt^l, 

tt5 f%5t’I «IU? j ^«11—\«1, ^t'®, ♦It'^li f »l '9 ^81 I 
*21^51 o|g ^fm B}tC5l5^ \ ^fl5t;5'9f^C«f?l1 

5^?:^ ; «lt^, 5»tf^C^5i, Ti^T^ ^ 'Slfsfss'S 

I 

i^, f^i w.'imt c^% ^15151 vii I f!^ ’^fN 

c^ 51CS1T wt i ^f?i^ 



(^) c^T^9», in) 5t#c?p»t?r, (9|) ^?it^?:’^»t?i 
^ I ?r^, ^ I ® I 8 I ^'^3, <t \ 

■5l*^Ci?J >15?1U?l Vl1 1 

??^?l1? ^ VltSl'^fcl >1^:^ ^1C9lt5Jl1 5«?ll (2|i:?!t^^{| CR^81 8i^?it 

T?lt i 

\ ^ ^ ^C5il 'Sl^^ffS 

^t8»f*1OT 5lt«ltll 51^, « 5?FK?F I tfc55I ^ ^?»fl5?l ““Sl^C^I^” 

mux C^»! siWd^ Rt^I I « *'^C'®’’«1 91«II^# 

1 wRC'S ^1 




8»rV 

^ I tpht- '« t? Cft^ 

f^wii 'Site? I I f)f5 I 

^ ttf5 ??5 f^^tl tlBrs ^n I 

•tf^*!!^ ^C'«’?! 5«^l1?l ^’i?! f^?I 1 >1^91 

^C»rte^l1 "STrsi?!! *ic? \ 

Tf?c9i cjf^i ?(t^ »ttvrl ♦l^rt^ 

1 ^ ‘**i^t’lc^»r^’' \ ^rtc»ni 

31® “♦tiJl^ir^t^” I ^^rt’t- 

c«PtC3i?i f®®? ^^c® ?»itir '© f?i^« i ‘*^^1^’" ^1 “ciJ^l^”. 

^ \ C^lsi ^llllll 8I4i5 ^ »fW ^ *’It*1% I 

^511i >i5iit5?i 'S (7i^n}% fi^?i 

I <Tt*1^'«f%1l •^tlfW‘1 5?^t® 3|^ f^S^?® I ^t^tew?! '^tra?! 

BfS ^nj I ^ent’t 'Sit^lUt'S ®ty.tcw^ Bt^F ®tt^^1 31^ 

«lt^^*l 3Ff^ i 

31CSI ^tc^, ^Cffl?! <1t*lf®'®f@I <il?p{5 cftfe “^l^*il 3I«(T ?^C® 

\ 31^5? ’'f*ftsjf5?I Vlh “^f®* I 31^®i ^C51?l “fl®” I 

c^t3!c^t3i |1%<3«i«F ^^1T^ f^’?® I si^fg ^r® Ji"^<?fiC’l f^f^® 

5tRt5 I 3^7f5| 

’fen, s 3!^ I ®C?! C3lt^t# 

3nfl 3it^c® I ^9 i{5?i Rirw-t ^f® '«tt?:^i ’it^l® s 

'si^n^^RcT utRsiri ^tR^i 3if^i <2t^t?i ^RtN ^t® ^^c® 

I |f®ifi '«i®T^c^i TO; 1®®i:?i 

^®t^ 3^:5 !F®--!F19R I’i^K ’Sit?! 3|^C91?I v,t«fl oftC^ 

I 

3rt*(t?i*l 3if^® ?i1titfc^?i c^U Rt®®®l RfJil, ®(f| *lc* 

I*. 

’sitwt^^il ^f?ii:®R i 

sittf?i 3?^a »2tt?n:« sitC5 aR® -r] i ^c^ia 

«ltRF® \ ®tcsi ®t^tc*fa «(f f® ® '«itff® 

’ic^a a5^ ata«i ®faatc51 m\ Rate? (?i 4® m»ra »iw 

’Bj® ^lesfa e®l3? .;it^ I . ^c®j^ wm ^P[ «'sitff® c^PR 

e®3if^ ®t?te?a ®t<i9 f^n\ m ata .'?e^a«^ ?ae®1 



'®t5lu 

♦ttsm ♦ttc!i I. 

^sw:?it^tc«i <^ii^m ^t3i cif«(i i ^rsT« 5tw?i 

♦I? ^it^irtc^f?! *{f<if'?-f^f^fe w^ -^fVns I 

^ ^ I ^I’Fi c*f^i c^i^iv^ 'si'iw 

^%tCW C^rt^’NlI ^1 9t?§C3F»tCll^ ^515 

C5?% m^\ -^Un f^? cn'isf^ ^ti 

<1«lt^?:^?I I '51^51^ C^il^lt^fC?|^ C*ff^l^ '®lt^’P5! 

c^tt?ilc^(?i ’it^t?! m 1 ’icsi ^?il *ftt^ I 

c^|5R c^U ?? «?if^ ^1 ^ar?i st?i I 

^l''lf^ 9 ff® *1351 c^, ^icaiu 

?ir<1t^<» 3ita51 

^51*® ^C?! Sfe «rtlT^t^ ^«I1 I f^^'5ir*1’FU*t'^t51^ 'Slliff^'S^ 
fC^ ^3}?^ ^f^311 Mitsui 3lt^ ^51 ) C’Ft^ ^1 

C^'l^iS ^1 43F|g 'SIS aif^^ f^f?i;5 

■i^' 

\ '®lf«(^t^*l ’?C?1^ f:ii[r*r’?^l fsif^l^l ?lt? I 

''ItC’il ^ ’i?l1^c^*!?l'53t^ ’It’lf^^ ’ticil ?ll?ll5l ‘il^nt’^l ^U\ 

*119^11 I 

?l1??1^C5i?! *1l9f'?PT C^f^l I C^C'^tl’l^lsi 

’icaRi Ji's^il 1 «l5 *iai «f5<i ^c«5J t fc^is 

^im C’lt^t^t^ ^It’lf^l^—f555(t»5 (?ltc^?l f5^l^«t I 

^s«n:9j^ ’itfcirn >itK 'sjcif?! ^t?(j ^c?i?i i t®1 

^?1ii c^tf^ *it^t^l5 

t, ?[t^ (£5^? *1t^f^f5 I 

«{5 ♦rt’ir^ *c^5^•^ ««l>ltf^'® I 5l^C^ f C?l ci^ 

tim ai® 5it^, ’'itcf I ^1%'« ^t*it^ I 

’Il’lt^, '51^1 fS’V m\ ; ^1^*1 ^1^1^11 

(3rfj|C5 cSI^Tl^SF^l I f^C*t1®: ‘SM^ (^ f%, li^F 

i^^ii ^ ^11 9iJt*rai ^.vn 

5^1%?^ 'si^ m «i5 ^ai *iht^ I <ij^ic^ ^f® 



8d< 

JUPOI <>131 tsinr iil'^t^i;;?! <1v?'^fil^ ’«it^f% >« ^'f (ftt? oi^F^ 

!i^c5iii I ^c^«i <5|v|^<i '«iif{%«i i 

« *lf^^t*l ^t?l ■« « t^»t^'2t‘rt^ 

■’8 '«l>lt*(t^l*l I 



t.M'i 


f^—^ 

(SP) C'SC'Q tf^?m ^91 

(^) cff^r^ '«»?•( 

'j I ^ I ffs, o I f^a*f^, 8 1 < 1 

^ I *» I ’i?r?tr^c'«?i i?t^i, b-1 

»I ’1'«C’pK >• I I 

’«it’l?ll CtffX’Htf?, '« ’l?!^ 9 '®j9,t?l n?! 

■ 5|<«!:^»t^ I ’1Wt< 5?1 I 

?ltai C^t^l '»lt?l f^S C?«t1 =11 I i£l^ « 

^i^c^»(fi I nt*ri ^iCTfn 51^511 





I f5^*ll1^ fWC^ 

4^15 TJtsl 'Site? I ^1 \ *t^f8 f^lltcw I 

«fl^ ^t5ii 5^^ I ^sft^ I ?1«:^1^|5 ci5«f=i 

c»f’5i ^?, ^\n] 'si>i*N^i t^i^ »it«ft^ \ 

5t^3Ttt8 ^fgc^l c^tfe Cfife l?tf?i5 1IC«?l *Hrl< Ctf^ll 

?1T^C^ I l%^srt»| «il^t 

’itl^i ^f'm c»f«Jl ’qt^ sffp^ ^^tiI 

1 <ii^ f^'Ql^l’^ ^ta! i 

>ll«lt^*l«: ^lt«ltll «ltc^ I ^C?! 

C«{^1 ^U I UbH C<Tf^C^ ^5}t1 C^t^ ’’tl^^ltci 

’i<jt’ic^t^'«sr«i ?i^c^"tc?i<i I ^?t9 'w.^ ^5il 

C»l, »f^{5 c^»t?, 9 ’l^C?F»tC?|?| 5!f*5l§:CJ? I ^t^t^lf«<i 

’i?it^r^'9, fsisiw^, 9 'sistgj ’qfe?iicf I r^i ^^*ni '2 

WC^Il <J 11 I *1 1 «!^^ 1 l 1 ?l1?n* 

'®is ?itu I 

(f'a cwf’ir^fi, ^r?.c's c>i|f5 ?i^t^'ft^? \ 

( m*\i) 


(Staten ( element ) y\x^^ (Stf^-I’if 

•I’JfHafii ?l»ltlI^»I1af1^^ (non-metal) 

^u ^iai I ai^c*i mi 

^1 compound-'Qfil^ *11C?J, Cif^l i 

^1 compound *H(1<^'«t^?l »2r-3T?( (Suffix) ^C5^i5 

(Prefix) (^Tm^ »ft«?l1 ^t^l I <sr5ir.5l^ ^C*IT ^C^I’Ffe 

*/tf, aie I ’K^l (?^ Ji?i5|tf?j 3f^ 



8»< 

ide Oxide, Sulphide 

^^itr»r I tc??! I 

Oxide *{^15 ?t5^ Ox Oxygen-ti)^ ide 

c^it’t I ^fl-spc*! cw^t »itat^»lt>!i:^? 'Sit^Rii 

’itf?! ^11 ‘fl’sptS ^r^i 'sit^f (R I 

»f’»fi5 5j5«i ^ ‘'®i^ »fl^ jfst^ ^ m.*\ 

’qf^C^ ’fini I ’IC^ ^?tC^ <2f^iq at’t Oxide*til?l i2lf^»l>«f 

’Itc?! I* 'ij^ «t®I«{5 I ’1t^*tf^ %’ ^CS?f 

TC?»5i I -vscsi <11^0 i” 

•?Ffu'^<2f^fi: i ^f5»f5!w*i i 

'^* ^‘llfv|^ ’Itc?! I 

s>^r;^ i ^!:?i 5 *-tr<! 

•ssj^ *t?:^?i 'ssc^?! '-icfti cvif^ 

»t^ 3-^?! I <i)?^cn Oxide-*!^ 

‘^f^’(‘'5i^rw ), Hydride •-'Sltf^?, Sulphide-'®f^ff, Chloride ==f51?f<jfr. 
Phosphide•«'5tl%*f, Hydroxide = '«itlr'tf^if> I 

tSl’K*! *ite' <2|:$rcil^ <1tfnf^ >l’NU^It‘5( 3lt^C« 

’He? It + (Sulphite) 

(Nitrite) | tij^?|fc<l *ifd‘^ »(e?f?l ??f« <?rr3)»l^ 

Htc? I ?t#f ?f?5i 'nfe^ <2f^ni^^ i ’Hf*if^ ‘‘A^’ «2t^Kq? 

'-itt ; «i?5te? ( 'Sl^'n ) 

c*ff? ^1, ?s|5e| ^asrtpilc? "c^ai+^V new? 

“c^iai’* >li:?f?i "'SI* ?c<?i cm ?t?, (?i^H 'sigie^t^ 'sit^^tc^srn 
•'51’ ?d? ’J51?ts|? 'Si^fe fi\% 5\^h5l1 1* * 

C?frC«F ^I'S' 

♦ <flq[t5J ^»rt C^ Oxygen-m <Sl(^»W-«t«rw ’ffwtfeai? Sauerstoff, *JW 

rompouad ^fl|l« f^»1~“Oxid" ^pflritC^!! I Sauerstoff, Stickstoff -STff^ Brl*^t1 «l^- 

srt^ I 

t ^5ff^ ^fttfir1% '‘fef^5B"--f®f=s *tcf cBc!n1*i; I U—«KPt^fif t&-^ 

^5lt ?t»n CTt «^qill ? ‘^’ ?t«5*v \ 

* * «rt« pfn?—‘c4i?’ w «f+i|5Pi-c-2m. djfliic? f«mi sit ^ *c«?* 15 ^ 1 



8d>d 


'srjFT® 

I <ftc^tw<t1%^i:?i^! cel’ll ’®si8sjt^ 

11”—^f5 I 

'^CFt^t t^C'® ^tw^i’C'—i 

C^iaiH-^^ =C5Ri:3I^ (Nitrate), (Sulphate), 

(Hydrate) ^f5« 1* 

' «ltirs Si^ 0w(Suffix) ^ *1if }—CW Hydroxyl, 

Nitrosyl, Phosphonium, Carborundum I 

I Hydroxy 1 = ■sit^tf^?! {+ 
^915J Nitrosyl=(?R3|^9| (C5iain+^5 —c^ai? ^ 

Phosphonium ^S ^f« ®t*?p^ = 

) . Carborundum = = ‘^‘^•' ( I®*?’ 

^f® ’WW’f'lt ) ^ ®'5i ^®Wr® ^*s ®‘5. I 

<2tr®*t’»f '®it^t?i ^it’iJt'?i ^itk® ^1%:^!^® I ®t?t'fl 

*1^ Nitrous acid s Nitric acid'<il^ «2tl%*(^ *wai*it3’*»Wai*l+'®iS 'iiT' 

*( C5iai+^^+'®iS ) I 

Arsenic-ui? ^‘ilt® “-$11^^” ^'Mtf^® 

i 


Jit^n 


7[t^.l5 » 2 tf®*ntf 

> 1 

Pyro (meaning fire i.e. burnt) 

w^};: t®T^^! i 

^ 1 

Meta (after, meaning little) 

'fii®;'—‘^f^f^®: W ^f® 1 

«1 

Ortho ('orthos’—right or rect) 

'ef^Tf^Sft^ir ^®TW?IC®> 1 

8 1 

Sub (under) 

' c^?i 5 ai; 



^®} 5 |-?i; (^ 15 |; '»i<i's(; ^f® t^l'^il’S- 

t 1 

Per (excess, above) 



c>i<jft*i’s®! *iwii ’it'iis ; <^■‘1’^ ^CTTs i 



8j»8 

«*t^ 




«2rf%»w 

^ ] 

Hypo (under, below) 


1 1 

Thio (thios, sulphur) 

*OT 1 

V 1 

Monos (single, sole, alone) 

?i;r;— (4)^: ( T{m 'SfN Csifw^ ; 

si5i; »tc^tai 

3ii ) 1 

> 1 

Di (Bi) 

fq^Bi > 1 ??^ l 

5- 1 

Tri 

f3i; 1 

1 

Tetra 

1 

1 

Penter 

1 

"iet 1 

Hexa (Sesqui)* 

4 1 

1 

Hepta 

1 

1 

Octa 

1 


'Sjtci I CTO Halogen, Ammo¬ 
nia, Ozone, Azote, Cyanogen ^^tfw I 
f?f|f^ ^fllCW I 

i I Halogen—Skeat C\ 

Hais — Sea-Salt til^t “Gennao—to produce” u}^ 

I 'sit^ral I v» csif^; 

1^'. sitfs ^91! >1^, ^r.5i ww>. 

% I ^ Ammonia—S^eat <£l^<l ^W5?, 9i7l§l5[, 

(Egyptian) 1 L, Gk., Egyptian—A construction 

for Latin Sal-ammoniac, rock-salt, Gre€k-~~ammonias. Libyan-Gk. 
ammon, the Libyan Zeus — ammon, A word of Elgyptian origin—Herod 
ii, 42 . It is said that Sal-ammoniac was first obtained near the temple 
of Ammon (Jupiter Ammon). Jupiter—Zeus ,•—'sisicii^jfj 
ammonia ^*n( ^ sifsini ^ ^ 

o \ Ozone—Skeat <21^^ ^^1, ^1 Greek “ozein»'« 



smell (from V“ad-smell) I ^ ^iWCTini 

»f?i I ^ «'firl%i^ •«ro9f^i*’ i5^5tcif 1 ^V9 ’sjirtii 

(f^c^ifwta^), ‘^i’ I ^af ^ 'nvs 

I «rt^ ^us ozone-!i|^ **tt%’*taf 1 

^ (Srt^afl? ’H'Sft^au? C$^ aft?IC^ ««l^t"lC^ 'ej<t^ ^t«n 

’tc^?! < 2 rmi 55, <5l5tC^ v\\ 5l5l ^Tt^aiJ? ^flB 

C?lt5^ I 

8 I ^t'Q Azote—Skeat ^z^^ C5, "t^ ^VB I 

Azote® Nitrogen, so called because destructive to animal life, Gk,—*a^ 
— negative prefix, preserving life : from Gk “Jwn”-life. 

Azote-<ii5 5^51 5^ I -ei 

( ^ )—I .1 + I 51511*35 

^’Fl 55 ^Tl I 

4 I Cyanogen—^t2tf5l5i ?t5t5fsi5f9|«l « <11*51^1 C5ft5^t59W C5, 

*1^ Greek ‘Kyonos*—Blue ^5t5 »2rf^*t5f ^5 

*«P5l 5^5ltf I ?t—'Cy' "ttani 5tf55t5 afSl 515^^ 

5^5lt5 I ^^51*s BR5f^ 5 : 5 : I 

(St^tC5 51^5 55t5t55 (Inorganic Chemistry) 515^^ 

( .2tt5 553ltf5^ ) «rf%»l5f 5551 ^f^UB «l5t5 I 5^^'® 

*l5f 555 I ^ C5, ^151 5!?^151 5til5l 5551 f^1t5l^5lCl 

5tf^^It5tl5 5^taf all^ ^^5 I 

l5t!r 5^^ 5t5t5f55F <lf5^t5l * C^555tai ‘053(^5’ (Nitrogen) '9 
^1’^?15 (Phosphorus)-^«l5 555tf5 ^»fK (compound) -^155 (2l«!^ 

I 


5t5Jl 

^•s»|5f 

51^^ 

5*s 

5Tt5n 

i 1 

Nitrogen 

N. 

C53W5 

C5H + ^5—r«i5. 





+'55, 

^ 1 

Nitrite 

— 

C5f^35 


« 1 

Nitrate 

— ' 

- CJttai^ 

C53|+^5^ 

8 i 

Nitric acid 

HNOa 

c5l^vm 

C53l + f^^+'«<5 


* IWa «f«l5 «t»f 5 :^ 5l|«1C5 < 1?ll >V ^ 1 > 5t «t5f¥<w ^til'^t^cspf. 

C*l1:,5t«¥l; WtnB ( 5 ^ *lt«»l 515 ) I a|*ti«fj5|Pwt<l’Mi«1C5^<We5^>W5li|l 






JM m. ■ 

dinpf® 







<) 

Nitrogen Boride 

NB 



<• 1 

Nitrogen Bromide 

NBra 



n 1 

Nitrogen Chloride 

NCla 


« % 

V 1 

Nitrogen Dioxide 




» 1 

Nitrogen Hydride 

NHa 



1 

or {ammonia) 
Nitrogen Iodide 

NI, 

( ) 


1 

Nitrogen monoxide 

N,0 



1 

Nitrogen oxide 

N„0 


+^*f 

^>0 1 

Nitrogen Peroxide 

N.O* 


Cstnef^i+'St+^’F 

:>• 1 

Nitrogen Pentoxide 

N.O, 


c:ia!8R+^*P+^’!t' 

1 

Nitrogen Sulphide 

N,S, 


+^*f 

1 

Nitrogen Selenide 

N gSe^ 



Nitrogen Sulphate 

SOgNaOa 



^Ir 1 

Nitrogen Trioxide 

N»Oa 


C5Ra^sf^ + rai + '9jf^W 

1 

Nitrous acid 

HNO, 


W^UJI+'SIS 

%• 1 

Nitrous oxide 

N«0 


C5i3?5T+^f*flf 

1 

Hyponitrous acid 

H„NsO, 


'«i’t+C^ai^+'5:S 

1 

Nitric oxide 

NO 



^>0 1 Nitrosyi Chloride 

NOCl 


%8 1 

Nitric anhydride 

N.O. 


C^a5+|^^4-^^i+ 

1 

Nitrogen 

N*S, 



1 

pentasulphide 
Nitrogen tetroxide 

N,0, 








>I*v^1 

t* »hf 



1 

Nitrohydroxylamic 

H,N,0, 

CSl^3rt;&tf^1- 


acid 



^v 1 

Nitrosohydroxyl- 

H,SN,0. 



amtne Sidphonic 




. acid 



1 

NitrosK) Sulphotiic 

S,0,(N0,)„ 



anhydride 



'So 1 

Nitrosyl Bromide 

NOBr 


'O') 1 

Nitrosyl Sulphuric 

HOSO,ONO 


acid 


C^air3fi5i+'9^?1- 

1 

Nitrosyl Sulphuric 

OSOsO(NOa)2 


anhydride 



-O'® 1 

Nitrosyl Sulphuryl 

ClSOjONO 



Chloride 



'OB 1 

Nitroxyl 

NOH 


«9C 1 

Nitropyro 

0(0S.,N0a), 

( 


Sulphuric ?xid 

fr 

c5in«i^- 

04f 1 

Nitrous anhydride 

N^O. 

c;Ra(»|-Wfi*r 

«•» 1 

Nitroso Sulphuric 

ONSO.H 



acid 





Phosphorus 

!> 1 

Phosphorus 

P 


5« 1 

Phosphine 

PH, 

^*^51 

« 1 

Phosphonitrile 

PNCl, 



Chloride 




+^5I6^+'«I^?I + 
'?9^+1%^+'5ia , 
CR!?»t + W-*-f^^ 

4.^;j+'5itf3|ff 

4-^*r 

CJiai»i+|9i5 + 
'9^tf^+(^^+'®ia 
c^aif^^+'«^1f^i^ 
+’5;^lfdiif 

W3ii^+'«^r?J+ 

CRa|+' 2 P^ + 

<?iaw+'»i5Jtf^ 

c^apf+'e^s? 

+t^^+«ia 


^ + ’»P9 + '»Pl 



8^ 



^*^ *iaf 


Jit 

8 1 Phosphonium 

PH^Br , 


Bromide 

« 1 Phosphonium Iodide 

PHJ 


<» 1 Phosphoric acid 

H3PO* 


1 1 Phosphoric anhydride 



b- 1 Phosphoric Oxide 

P*Oio 


> 1 Phosphoric Diamide 

HOP(NH,) 

i • 1 Phosphorus Oxide 

p*o. 


1 Phosphorus 

POC13 


Oxychloride 



1 Metaphosphoric acid 

HP03 


'>'0 1 Pyrophosphoric acid 

H*P*0, 


:>e 1 Orthophosphoric acid 

H3PO* 


"ii 1 Phosphorus Chloro 

Bromide 

PCUBr, 


i Phosphorus Di-iodide 

P«I* 


1 Phosphorns Nitride 

P3N3 

"sl^aJi CRf^w 

1 Phosphorus 

POBr, 


Oxybromide 

:>& 1 Phosphorus Oxybromo 


dichloride 

POBrCls 


) Phosphorus 

POCU 


Oxychloride 



1 Phosphorus 

POF, 


Oxyfluoride 

1 Phosphorus 

PBr, 


Pentabromide 




^T?ni^+'5i5itfg'V 

+^1*iFfa’F 

+^s 

>2|^+^t*jpfaa'tii 

+^iir^*f 

'«tTFa»i+c^rf^ 

®1**pa^+«j«F+ 

W4-f^+^?f^*f 

^ 5 t*^an+«i’F+ 

csttfinf 

'®t'<Fa 5 !+*l<l»+ 





\ Phosphorus Pig 

Fentaiodide ^ 

%8 \ Phosphorus PentoKide P3O, 


3^* 3nt*tii 


P^Se ^TRf( + 44-'«f^*T 


I Phosphorus 

Sesquisulphide 

I Phosphorus Suboxide P4O 
I Phosphorus tetroxide (POg)* 


PSFj 

PSIa 


P^OeS* 

PBr^ 


I Phosphorus 

Thiofluoride 
^c> I Phosphorus 

Thioiodide 
«• I Phosphorus 

Sulphoxide 
1 Phosphorus 
Tribroinide 

I Phosphorus trichoride PCI 9 

«« I Phosphorus Trifluoride PFa 

es I Phosphorus Tricyanide P(CN)3 

'94 i Phosphorus Tri-fluoro PF^Br ^ 
dibromidc 

'a 4 » I rhosphoryl Nitride PON 


I Phosphate 
ov I Phosphite 
I Phosphide 

8* I Phosphoryl Melaphosphate 






®t^^»i+w+c?ltrii<r 

' 5 l*S?+^ 





4 *» 


»l’«r 

y\x 


s-i 1 Phosphoryl Sulphate 



8 ^ 1 Phosphoryl Tribromide POBrg '5t**F(il«1- 





80 j Phosphoryl Trichloride POCl^ '5t’*Ffil«l- 



f<9f5l^faw 


88 1 Phosphoryl 

POFa ^I’^fiisi' 


Trifluoride 



8 t 1 Pyrophosphate 



8 ' 5 » 1 Pyrophosphoryl 

P 0 O 3 CI* ^1*lpf?|5i- 

-2pl+^1’Vr?Pl 

Chloride 



8 *) 1 Hypophosphoric 

H^P.Oe 


acid 



8 ir 1 Hypophosphorus acid 

H^POg 

^^ + o'hp<l>(f'SIS 

8 J» \ Phosphain 

PHN., 


«• 1 Fhosphamidic acid 

NH^PO- 


-(OHO)a 


(i'> \ Phosphamide 

P 0 (NH)NH 5 





(Organic Chemistry) ^^3^ 

^ I Ally! clisulpliide—aliyl 

5llli§^ 01ium = Tuber I S^i; ^i»|: (Tuber) 

?r#?r <2tf%»pii' *itc?i-- 

9»l+^aib^, f^t%vf = Disulphide c?lt«f:rt 'si'DI ’tT'S^II 

I (Organic ) “I’^T'^f^-S ^ ?rt1l I 

^t*(I <SiV- C’Ft^ ^(Isi 31W I 

Nitrous acid Nitrosohydroxyl- 

amine Sulphonic acid (C^iaR* 

^^*1 Jl^CSI *lt%^ ^1 I 

c*tr^c^ c^i«r c% ^e5t?«i 'sic’i’fi Ji??^ ncw?t ^55t?*i 

I Jlifs ^ 



1 .4^=1 'St^t^ I 

^t«tf^^, ^^ca« ^t^i. "st^l 'St^taf 

wtf^1 =^5^1 'Silif^^l^ <2t1*i ^ra, ^lTit^ ^:3^ i ‘ 

5^t<^ fV ^j-t^i -pftr?i ? ^ 

*1^ -Sl^ltlltc^ ^4^ >lf^'£t’P<l*l ^1^1 ’ifS^ f^% 

^\n\ ^e6t<l«l I C»f1^ I ^t^1 ®rHti^ 

?lf$1 «|^ps ^^>l<! C^nat^ ^tfllTltCl, ^1 ^1 

c^=? ? 'si^rtfi ^■\m 31^^ ^fii^l c^i*} i ^tw 

^6Erff^« ^1C5| ^^It''.^ ^B5til‘l9 '^f^NI^I’lt^Jl 

^f^Tii c^1*t I c>i^ ■5ia*i 

ffSi C^U 'Si^siT ?|«;i 
'5i9t*tl, ^1 31?:^ 'Sltf^ 

■si^csitc^ CW^jit c*tcn 

^’11 I 

01^ ^Z^, '5l1’^CSi «C’tt*fiT, 

’«i*i=i, ’^ir^i i 

^sf-^sisi^ csitcu r^tt^ 

^Rsi1---*’c^ CWf’Sf C^l^it?! 

^<st>l?l iStfs C»f^ 3111^1^ I 

t^»llft c? ^-tfe?, y 

z^^ f5i?l1v?*f ^f?| 'aRiJiSff WSi f 



«(t?«n 'Q '^r?j5ii«i 

^S i —S^. 5t^f), «51, "Sitsi?!! ^f<lIC^ 

’itr<i I c^'^^% ^w, 'S ^ji-n, ^?t<iis fir«?i I f^r®a®i fs\^v*\ 

9 "<??i^t<i, 9 '-iiH 1 r?Pi I't), 

—C^Ttt \ ®?51, siW 9 I 

’*t«ftc<^ ^^t«ftsi?:'^' 3“^c^ I :gc^T? i 

cwf^Cfi 'SiM “’l^tK” '-iNjI «itP^ i f^-s (2}c•^^R•i? 

<5^ I 

^tcBsi c^iit^l ^tt ^?r«i ^vfi^^fS 5^?i <ji:^. ( «r-t5 ) 

^f3?5i I w^ « ^’S'l 3>^t^ ^1^9 ^ <5l^f<! 

m I 

vij^si'Q ^ick ^^t<i ^if<i<if5« pjfe'ii Jrr-^iT ’^if<i‘f-£ r<i i 

*l*5tfw “if^J-f<J^lt^’'?I ^i “^>i1<i?:^l”<J 'sjtcsitFT I 
»[trtc<6 ; —1ittcg[vi 35fl ^fll^t*fr.^ “>i^l" T<^1 I *lwWl5 

c^ ^lf^5il*i %\^ 95ir*(^t<f ^1?t<i 1 

’l*itc<?J ^^t'9 I 

'''53W ^^] I 

c^-Bfrf%^?:’t oi-tc^ (“5}tMTt^^*i*;—istyisrt^c^ 

) I '«!t^^c*t<! ^51, 51'^tTJ ^if^>;tf:«f?i i ^'^1-‘^r?i>itt*i?i 

aiT^t5[9 ^1 ’it^tS *tf^5it«l^ 7\^\^ 

«ilc^ I “«t^” I 

5"«l1-'5filt%ra 3>^C^'S 5^1 I 

W.^ “f®l?-C't^W* '<*11 I '2l^1‘?f ^*f1«fi5?i 



If3? ^t^l <S\^n “^C^i’"?! ’S{-\1^ I 

. nflU (Paris) ^1)^15 

1 ^P\ f^^1?I (meter) | ^ft?! f’lMn ( f^S ) I 

»f5t**r (centimetre cjj fii; ), (milimetre 

fif fsi: ) I 11^35 (kilometre f^csitf’l! ) *lt<?I 1 

i^l5| (yard) i -sicsf^ istsifei ^l?i 

“5t«” ^1 ^1 s^?!l »lfc^ I ( T*) 1 

^iTT*tf?*f “tr^” (h) \ *3 f^I^1^l-f5f2?® 

(scale) ^Ff<(j^f^3iti:«l elic^ I 

s ^1 ®«1 (area) 3^?1 I ^ C>lf5i: 

ifl'^ 9 ^ cf\fi\i c^'Cartj ’ifil'sil®! ^ cn^f^^l'n {'•^ w.) i 

^ff^i X = csfai I 

c^ f»i; <ii^ c>i fji: < 21 ^ 9 cn c#® ’?lC5i^i 

«i.i c^ f^: «(t^i «ttc^ I 

X X ^E5^1 = I 

m CT f^; ^r^ii ( 8 °C 5 ^; -sh ) mU 

*ii?p “fijtV (51t:) *(t<rj ?^?i1 <ii^ ^^tr»t® 

S^Til 9)tc^ I 5ltc^ra »|lit?»f ( Cf\ -5|f; ), >1^33lt*f ( fsf 4llS ) I 1152? 

( f^c^itfill;) i 

(ii^ fiU^ I 

SjliS njftc^r?! >111 >U 9 ^<1111 “^” 

il^i ^^{5 ^l?i"nci<i (Stf^ Cl ic^ 'sHi^r^® 1^1, ’Ifiit'l 

'Sj'* 

1 “linn'll’' ^i\'^ '®if^^r.«tl Irl'S v*|^ I 

m '®i^fiifs-5 «itc^ if^?il ^tcii 
c^m fit's ^11 'si^itci lei'll i 

^'sifs 11^51^1^ fci^^ itf if^il 1^1 ^ti9 mu llfl fl 

^\ I 1511^ iiifti 1^11 fi if^il. *|tft<(5l 





I cn^s ^1.1 

(i)?p |5 •fgit? ?i?” ^<:fc^ii a < 2 r*f 4 ^ 

^111 nt?i1 '^U (^3 <2tc^fc»t 

^51,'« c5iip>2tw»( c^'2fc»r‘H ^^{5 c’^Frar^ i 

'»ist9 Ttc^ ^ ’’tf^^t'i '^t^Jic’i'cai fitt^ 

Jl1 I 

c^t5i« ’i^rt^r <ii'^ mz^ ^tc<i \ ’iif1i«ir?i 

^^{5 3jfi «(•$ 1 cii^ «fc'ifi ’iwtc<?i «Hc^ I 

<1tC3S?l f5^ ’iPrilTII ’Itllfe ^?I1 I 

’I?! ♦ffilC’iii fR^f^'5 ®i5| f53?{5 

'sifsaR w-’i >it^«it!:^ ■pltaH^fii'® 

^t?l1 ??<l«l ^%U I 

> ^ cm ^c^ni ^ filial I i 

^1^1^ ?|'5^1551 ^1<J 3Jfl «|1<fT 

«{tc^ I 

2 tfw 52 t^:--c>j^?i f^^cm ^tr?i^t*i, fh^\m i f*r^t*ni 

^/b^h.sco t 5 ^ (c>ic^:) 

^^11 m I *• C^C^C'^ i ( fRf^ ) '9 ‘4^ *^t<^T ??[ I kS 

'^’1' I 

slt^q-c^^f^^t^-cnc^vQ <2t«if? mi’^c^ “fiti: c^: «t«i1’' 9 ^^-'*it^'« 

c’lc^'Q cm istoll" \ 

CTt*t^f^t*l i-~3T^C^t*lC^ »»f5 Jl^ltq <i}?F ^il^f5 

<flV ( ^“ ) C^U >l"^< 15C<1 

"iffiTii iRtto 5tf^ w^t*l c^1«l I ^^{5 

049 .o I 

C^t‘t*ff^^tC*f<l ^t^9 «q^{5 «2l«|l I “»lt^''5l1?i*’ <lf^5|t*l (circular 

measure) ^^1 ^j\ | «i}^|5 cwim, C*?!') C^ 

c^t*i ^5511 ^C9, <?ivit«i *‘c^f^?im” (c^:)i ^im nf?if*f ^'n-x^n* 


« 


-TT ( *tt^ ) 4^® 41^ «ft« *•>««... 




(t*<t 

^f?!’lt‘i K'lr X I ?^tCf O’*!, ^t?l 

«ilT -= '^— ■=■«“^ •<> I 

(^) (o) (8) '5itc5ft^f^'55iJ?,(«) {^) ^f5'i>rwt^ i 

fe?ti 'sitc^itfe^ ^\\i^ i ^<s,<if% 

'iic-spcai 'sitC^feT 1 

^r?i^ i2ti;5l?:^l (2}TO: ’lf$^ 

^tc5itf5^ 1 i5irc5it55!t^ ^ft<i 

^f*t^1 6t^«l ^f?.C5i s 5^( ^^T!l 

«!|fc^ I ^U*[\ ^Tlf^r^?l '51^'^^ I 

- y o, ^ 

fesi—^ 

«ltt:^ I ^-^il I ^t5i- 

nf^^rt*! I fBvsi 

“^p^” I f^»ifw I 

c^’t, <ii^ ’Ff«(’i*li5^ 

"?ir^5itiit’' \ ^f*t^1 “»i" “’I* <if?i5[t*l m ^fsap^i 

^t?i 9!f^^tai1 ’1-^1 

’if^^itait?! ’lf?i?it*ri?J^t?l f!^ >\Fic?i«lt^t?i1 ^ «l1t^ i 

“5!t«l1^" ^t^l 35^11 

-s 5tf^§t^ ^«|5i 5>l<j^ ,2lf^ c^rfCQ 

«tff%C^, ^?t?l ’ffs “il’I’lfs” I ?lf% 3FW 5^1 5tJ! i2tt^ 





I ?tr® “’U'" *•%” -if^^t?:‘i 

^iti} ^r*t^ti5?i 'iiTs t^^^(-) ‘“5if%5t^’'I 

** 5 tri 5 ” (St^tc^t^ (+) 9 (-) ^t?i1 

3?^Kl «UC^ I 

4^15 ^f‘I^t^ I ^5,1 *'f* ’“if^^t*! 5Tf^''5 5 ^Cp1 ‘’^” 

*‘y\x^” “nf^siM ^if®?f% ^1^ I V c^ic^'Q nu 

^f^ = '5| + »lXf I. {'i) 

^^{5 >111^1:11^11, '13:11 M^'i 

““l^lt^l’' C^lttfSn ^'''tn >1^1! 9 “^^’' CH’lll^^ ^irs’lt^ll ®tli1 ’ItC"?? I 



*tiit=i?:ii’it3?c>i ii^'ii^tS w^^ifn^it^l^ a ^':ii'«!t3F!:^ ««fs 

^ti^^tn ’ifil'^lH^ I Wj=^ C>1C^^» >1^4 = ^ (TICK'S I'SltfW 

tile's >1’ls='S 15’S-C>Ti:^'9 ’ifs^tn, ffe-CTC’F*. 1 

( ^711 r^ai) I 

(i)iF ^§-C>lt^'9 ^ifs^tn ^Xzs '^tn^ ^f^nl 'Sifs ^ f^- 

C>1C^'9 ’tfil^ll*! 1?^®! 1 '®I^t^ "i® 








<2rff5 

CWC*© I iS\^. (■«i<j‘<^ "w,’’ 

'Sl^^^til ) ti\^ ^ I 9t, 

2 \w\^ ^\^-\ I ^ c*ic^^ 

( = 's I '2 wXz^ ^’^^•*11 “^r* f^^cs 

\ 'SI, ^t1 f-i|^5^ ?i<?(t3?c5i cm^'Q 2 C’l?:^'® <ir'sin 

» '®i, '511 ^ 5.^131 >r<]5?i c'a’Hi^ ^si 

stf%5:t^ ^2f^H I ‘'Ji” c»ii:¥'« ^ic^ 

*t?!lJlC?I’lt3j!t5I "51^" ^V»\ fBr^* I ‘ •{'* ^?i5fc?!’i1 'Slf^d 5?ll1 

f^i:^ fsif^« \ "si’'»1?:^ ^fel^tiS ----vi5 

'5i9?iti1 ^f®'5i1<':<s{l (ftt^ 5^r«i I 



“;^’' cm'^'iS slfssj? 1 sif^ 5;$tj = ?|si 1 ^Si- 

I 5t^ = -^ (= a ) I 

.-. fXTSl^ = <^5(| 

st^5t'?i=5|fistf9+5ir^fr^5i^x3i^i?[ (»^?:^2 f^w.^ 'sk 

^^^'5 ?2?l1 fs|?ltc^ ) I 

f5t3| ( O^; ) ^Vi 9tf^5l-?[s=5j5| ; ; “Si;j»’ ’’(<1 

= '5i?{’lt’1t I ^f*|^lf5^ >l^l5|f^ '‘51?!” 9lf^5]t«1 5151CTI 



4 •yr 

’ifj I 

*1«t=TO‘^ c^caiil JF5i=5ts(^^-t.;§5t^ = 5}Tix^;i+^x<^J!yx^t^ 

=X 5151 + ^ X ( —) X « 

.•.'5^qJ=^515tfS5ltanX51Sl?H-^5tf^ ^f^X( J131?1 )* |.. ....(,) 

9 ^C»1J ^'S’fll 5lt^C^ I ^5i9tfs ‘‘5l»* «(l^I 

5^c?i, “5 i»?:ji!:^'« ^\zh y* <2it^ 5|^1 ’tf^ x^ 

< 

*1«} <1-51X i!!il-l^.=5tX51+^ ^X :i^--(^) 

5] sl*)^^#!, 9t = 5| 4-1X 51 ^^fsRi 5I^C^ 

9|^* =-5(*+^* X 51* + X I X 51 

= ■51^ + ^! ( i |X51*+^X51 ) 

. («) 

'ii^ f^^i5 ’^aj I c^ c’?l5i'S 

^tc^i 1 

5it*fit^^*l apjj^fe «Hr^ i <£i^ 

\ ’if^5ir«t|g Jit«it?i*l^: 'o^ w 

*11<|I <*lti:^ I «2}?3^ ?i^?l ^’l^lC*!! f5ll^^ 8 

’ll:?! ^zn'^ ^fKz?\ ^c’l? (%) ^cai?i :—- 

’1“'’tX51 + ^ 5X51* I ’1 = O+-^X'0%X 8* j ^1?i«i :5fi 5|f^5itai1 = o 

.-. »>js=^«sX >'«9 s=^449 I 

isf«?! cyic^c'^s '8« z^z% f^’ifl^- 

<si<t^= —'O^ i ;£l^ ^jt?l ‘Slf^g-fJ} 9^Vi-\ CTOr® = 0 ^^C51 t2t^?!|S 

?5f?lC^ ^t?l^ 1 (2t^?l?l ^^t5i («) ’^t^tfl ^tz'^ :— 

5i «=5t*4-^X5X’l 
51 ' 

«i<l<s, o='»** + ^x(-5 )x’*t = '0»* —5ix5x^ 

^15?lt^ OSS'®** — ^X^^X’l .-.’I* *^^^-^^=>8 55 : ( 5p5ltf«|^ ) I 

■ii^iS ?i1^t5p9i c’lc'^c'a 'Qf^ f5i1^^ 













^O** X ^'9»« 

Tx'o^” 




c=«rt^ I 

?5l<f7C^U2| ^t^Jt^I ®f® 121'®'5?I ^ * 

^*111 ^1 :—s^'s 

^tc?tf!?i sc’f It^itr.??! 

c^tM I ’*Ft^*l 'S ^if^ 

- Slsitu^if^—1 c|c*i 

C^rM '»l1C?lf}?I C^tn 511 I ^^C11?l ’1^511351 '9 

>pf^^ 6tf%=’l5 -“’U > I 



ipfii^ ^if^sit^l 'Sjguf’i \ fpajt’S^ti?! ( a^*) '9 ^5pitci? ’tr^JllJ?l §^{5 

■S[ t 9 ^«Ji3FC^ 9 51^ 

3)^ cn^l 9|f^5liail f^i|i^*l I ^fa^'n f5cai ^1*l!l?^t?ll 

3^^111 «ttC?F I 

c^t?i9 r;Rj«<l«i Jiff'S w9\ 

^ i apcn 51^51 9ir^?jt3it^ ts}^3i ^fm ^f^^ilasl fiif«^S 

»^1C¥ I 



«♦ftra I ffeci {t^t) fitifPfis 

^♦Ifcii ^^rtfl 9tr^^lail '«{f^ f^'8' 

s si^ ^j|t«(i i 5^% 

w I 



1%ai—4 


«ltC^ 1 faK^t'tf^f^’l'® »l?Wl 15^91 I 

^1 ^ ^ f5^ ) i ^ ^ ’I C^t«l W^t*l I ^ ^ ^ C^tt*t1» 

^it»i e (“^fer-jij^isig I %^t*ff^f^ ?? - Sin© 



(“•rt^^" 5tSi): S=Cose (“cTim^” ^^ - tone 4)tl ); 

^ = Cot e ( "C^lfell5|Cl?%*’ ) I :j^ Sftwl I Cot e = 







fs] 

I'+fS.) 

Va5|>i 

'an/ 


Sin°9+Cos‘9 I 
J-{ Sine )« C^. Sin'e-Cii^^ ?^ii1 I 
W fstlwt?!(w)n fitrs>110I«H»;t^aw ,Bn 

^ftratw, orfiiis I ^ »i« ^ , ,,)aiit, >Ht5in<n« i 

^ 2 ^ ^ ^t-i Tton ^f?m ^if^j fa’iDos 5if% »BWft <( 

*1 ¥*• ^ft's 5|«t «j|T cwta cvt<i-9'(l<fi 1 irtoihi 



« • 


j 

m e =01 * 1 5-^ TE^ a , c„f, ^5 ^ ai«ll =0 | jjjiitt, Sin o“=o I 
^ >Pin6«^ Pl^J 
Cos O* = > I 

(<) *tfn’'*tf*i« cw-e=«.* »rt%api 

o. « *t *1« cafi a*") •! 5H (i^ail W» ca1«l a l( •(=*.» . 

,^T ; T 







8 


8 






Sin 0“ ~==i ; 'S Cos 0 


*55. 


V* o 


(<>) 0C^tC*J<l 8t° ’I 5] ^ c^t*l ^t 5-84* I 

<1 5 = 5 ?1 } lilTs COS 0 = sin 0 = ; tan 0 = i I 

(8) 31 »1 ^ ^t5i 0*=>»° I ^5 C?l^t?l ^*f^I 

(*«) t ’I 5 = ^ ^ ; '9 sin0 = > ; cos 0 =o ; « 

tan 0 — ®« I 

(«) 3H1 9 31 3F 31CI(J C^t«l '!*•'’ 

(^) *1t9^1 1 ^ ^ 5 ( = <»«‘’) C^t*tC^ 0 sin0- 

j cos 0 = ^-; S tan 0 = Vo I 

(■ij) 0 nr?pit*i= I 51 ^ ac<ri^ 5( I itj 51^ 

I 'ilC’FCai 51 c^t*l=* I 51 «->l 5 I 

sin 0- ^'^'9 cos 0- - ^, tan 0 - — V® '«l«ft^ sin 0*=(3V*“—0) j cos 0 = 
-cos ( ^b'o"-© ) I 

sin 0SSSCOS (:»•* —0 ) 9 cos 0<= sin { a*” —0 ) \ 

feai ( ]r^t, ) 51 5| «ir^5ij*3(1^?ltf| ^f%:5 I 51 ^ C^ 

C^t519 9 51 ■»( ^^3ltft C-tWlC^?! 5lt^l I 51 ^ ^ ^1 3l3K^t^ 

5^^'^ 1 M ^ =51 5{xcos 0 9 51 4j =31 9tx sin 0 1 

5} ^ 9 31 4f ^f^5lt3itt^ 51 ^Hj^5ltHt?| I 

'siUs ^tc«1l5:i1 1 ‘‘C*ft5l5l"5|f% I 

5ff^ apC5l ^It^^ll 51<in5t?l '5ir<lT 1 

^^<1? 3FC51 fiJi 'Sll^tu «2l1i:g I 

«15i9ft^« ^ \ 

f2|52!L!l!^? f^;il5 ^ 5 ?ciiir » 



4 S'® 

^ I 

st’ltf^ I 

(gf^ ^;a ;—5^9|<2tc’iitt’t m *1<*t*»f 1^?r5tw 

<il^ G?!'*lt3FC^ I 

’?‘11’5J’'ltft ^^tC»f?l *i*^i:^ ( '^1 3^ I 

^aife *‘^im” s^t?i*t1 «ttG^ I cf[ tiput^PG^ fc<^ '»;^^, 

^ei^i c^i^lapc^ wfs 'Stfl^ 5^?i, « 



1531—b- 

^^U3i ^1911! »lW«t'« <2lC5tstl5l?{?ltt| ’ir^^lt*! 

^tC9lt5?lt^ >1^11 ’IT^KISg^ ^S1511 I 

'si<t<^, *ftrtc<u ^f»t^t^f% ’i^i^nc?!^ <ii?ii^ ^(c^i c^i, 31^^15 ^f*i^t^ 
^91«tc?l1^ ^f^G91 W ^r*l^t?l ( ^<t'^ »1^5I 

^*11 «ltC^ I 

'si^sitsi I 31^^15 V53? ^t<l <g|^^ -m 

:—ctc*f?I ^tf^ I 3;^^ 91^*twtc*^^ ’if^C^T*! '«i?l 

«2tcTt«r5! I T^% Jit^it® ^^91 s, 'cif^ 

3F15^f^-JI'»^J| 3|j9\^1 fsi^iTs.*! «2t^?l ^C9 r| I 

?r®^t% •^r«^9|”»*'jr55i"x“9ff^?rr5?i*' I 
• f5»r^ *r«rtG<ij 9tf%¥5', i «if^c9i^ 



«>8 

—•iit?R’i m ^tc^ i 

^CgRI ;—<lf^t«l ^51 CnC’iF^ «|?J5* 1J^»! C^ 

*lf?psitci (?ICW ^t®l sStCHtC’l flitch I 

<3i^ « ^^1*1 «ttc^ I 

=^ X iStCKt^t^t^ I 

I c^l, 9lt^^C9!^ ^lt3| ^tC5itf^ 

’l^KtS t^?! 1?^^. ^**11 'ii^t I 

^’f?! Jff’F*! ^5I»2tnit9l 

’Ffiitai >ir*r c^ic^c'o *if^t*i ’tf^^tarl ^ii^ ^c?i, ^ti^i -?tf%?F?i= 

^ X «r 1 ^*fKf5 m^^l r^'=ii ^t?ii, “^” 5tf^?it3itn*»pnj ^ cjic^'q »ic^ 

^^t?J I = ; '9 5|f^Tp9| = (^^-«l)X^ 

= ^x^i ^ 5tf^^C5i?! mU\ ^*rf<l5 ‘"•’I*’ 

^ff^^tait^‘>pra ’’int ^^c^t'5' 

^ I ^t^*i ’If%$t>i I ^\^m= 

’if^ ^’tn '2f^^ 

^T[ ill I 

(ijTffg ^91 tfj^^ai (StC^T?F|5 

>i"*35^c^ I 

<s\^ f^CSl “st* ^1 '3t3?1 ^tl5*^XJl = ^X9t 


♦l*rKl5a ^fi9|f%iitiiii “91/ «^i5i«£iciitc9i nf^n^ *91/ 

»i 

^’ic^ §^ci J •« ift^ fi^ ^fircic^ I 

f ' ^ ^1 

•» 

CSTf^ 

4itJi »i^tf^fife *mc< CT *if^s(i*t ^ «R^itc9t e»it^c« cuftxsi;^ 



CfK^V9 Vi, opf 

mvsi\ 

^qg;— c^i c^tJ^'s 1^^it?J »»’*rr5i '9 

cfef^ai?! 5t^ c^l, 

W\*\ I C^1 C^ ^C5l 9rtft ^C?, ^f^sjtei ^ts\ C^tytrv 

olft’V I c«lt^t^ ’tif! »l^^1 mm ^^v\, c^\ 

3?!^ I ^st^ '®ia|’TO?l » 





<41^15 ^ ^liic^ ^t?;til ^<8H «ft5i1 •— 

^Km i'i) (^) '« («) I y\ifg\ 

(^<rhr?ii 1^‘m \ vsrcut’iTt^^ ‘*init’i^t^Pii?t 

li^us »itci} I Jin»in«fti5? ^*{^t »if^iit<} l^ic^ 

w I 

s^fg ai^ple 3Ff2(^t?l S?^C?J ^ *lfiwf*l 9 

•sjrtiN^jpni I 'fl’v ^wu (Situt^i 

iVf VI, ^9! 5^159 C^t5pPC»« ’inssitl*! 

^ I 1%^ %?|5f 

’K»Rr >wl®i 9 >siC5t’h^^ ^i®il5^ I 



c?i’itaFC^ >pf5r3 ^ f^l^l I tkai (5>^i«) ^ *1 ^ 'ii ^»i <ii^ «t^ 

¥^?ltCf I 5| ^ 91 ^ 51^t'8?li^ 5^'^ I (il’SfCT 51 9t ^ 5iif9|^ 

<2t5i^t^r.?i ^ifs^itaits <ii^ ^’1tc?i f^if^ I ^ 

I 9|f^5{ty!t?| (flnt^t^t^l 9|f^5ltilit51'fc^ Cll«lt?{ C^l" 

*nit;^ c?i«tfs 9|f^?itarl f^ic^ \ 

5151C5I 's 

*|tC!I I 'SJ^TK (ll^fe ^C5|ll c^i c^t^'s ^if^n ’ifsi’il*! 

«1tt? I fstn (^*51?) 51 91 'Sl^tfl 5|?I H ^9 51 «t ^5|tf! ^t\m \ 

T 51 91 C^«1=0 51 :?|r=51 5IXC0S 0 ; '9 51^-5161X81110 1 51 ^<8 

51 ^ 51 51 5nr^ 5I9|taFT.51 <lt^5lt*lt^t?t I 


» fT 



l^i:^t*ir5i|%5l^ Cos&«* = o; «2|C^t9|gj^? 

5i5ii:^t*ftf^?ii:^ c^i^ 5iir^ 5itl I 

^51^ l%5C5|'«|iaR51 *lta|C9t C5lVt5l«l»t5K5RI 5|5I1I ^it? 1 

5ir^i5i'8 ^1 ^ m «c^ft^'S c5Ft*ltr^^i:«i 

>i^tf^^ I *r:5i cq ’if^sit#! 5it%«ii^ 

T|i:^ c^it^Ftl^ CT *tfa5it«i 9if^ is\\n ^ii 5ii i 

*lf^ t-~»il^{5 <1ftc<il lil^’^lcsi ^51<4lc^9l 
♦IflsflSC’® ^<t«. ’I5ft<l5?l ^til^lf^, 'a '5it5H$5lt% ’IfKiS? ^^'#51 

(«Jl9i m 5Ff?i^l)—<5|5Ftffl^ ’Xtc’qf I (Stc^i^ 'i|5R «ii^i5 

fH ^5ietc^tC9i 5itai 5it® \ %i5c^ 




I f¥?P5 m*\ witsrt TO 

3rtfe^^rtc?n 

' ‘ W5 «wTO5i |p«iw «Jt^ ^t5rl«r?i ^w^cutw^i %ij1 

*il5i-«rt^ ^i[ i‘ ^OTn, ^^tTOi Jiti#® fli«r«l c^rto^ 

^«tr?it’lcu^ ’I’fc^lTOI 

^*!^ f5»<Sn TO I ^ ^»t, TO c»r<il ^ cn, 

tiTO ^^<2tc^tc^ ^irtutw ’!itn ^im iiw ^ 

»if?(^c^, TOc^t*jt?pittl ^«initc9| ^w’ll 

«ltt^ I 



tsrai (^iH*s) ’iwKfe^ V* I “51" m «’W 

^»Ri «twin ^ffcs i «rt^!tf^ vB « «^?t5f- 

CRtllTOi ^ TOW51 91^ I Ikai 'sitTO 5^?i 

WT?l ■5t*l TOU 'SF»^P#?hl%'S 'ssi^il I ^ 51«*t1TO 

^im •cTOTO t 

'■?^? -•:":■■•■ ■■■’'^.: 

*i5rt<i5^ ^I'hTO ®5rapitft ^151 (-) fBTO^i’ 

^ (+) §TO^ «2t¥tf^ ^111 <«rtc^ I 

Ttc^ 5 iTOi ^TOtc«! *m<i^ n»#^t?ii 



?? I m ^'5,nra t£tc«*f 'fS^^ 5^9»|6^ 

«l?f^tfl I 

f5|:—%5S! <2t^tii 5^15 jpjt^i ?pi, f^<t?h^ 

<si^ ^^C9i *Hrt<i5!i c^t^rs ipfirs ^ j ’sit^sjf^ ^itai ^Ffii^ ^ i 

?c»ra «2t?1»i^ <ii^ ^it^^ni ^ i 

teci ;« 5^ ’si?prt?l 5P1 ‘ij’i'iia ?i«il1aK^ 5 « ^ <21^ 5^1 ^ 

I ’1Wt^f5?J CT C^t^'S ^tt»[ vfl^pjg 1^*5 ‘^?|'> ^^91^ 







\ "if^* - +^<f X 5pi, %rfet9 f^l^^t- 

?Plt?l I 'Blt’^^ »ff%^ ^<& = ‘Sl«lX^-5^X^ = ^^’fl 5^X( 5|^ — 

[^tii*ii ^51 <ifl^«i »nit5i3= — I ^ ^t^^*i(%* 

^'ij^iiS w.'^n *tf?^*ix^ini istwt’l cJKifii i 

w <<^I5 ^*(11 *n^zn ^1%?i ‘‘^^” 

^ \. : 

. .- 



^ifs 511 ’$w ^ v\'9T^ “spi^f^” ^^irtoE m n 1 

a ^ifai' ^c^in. (itcrfc’i n®^* 

*1^ 5iC^ I 

^5Ri ^ ^ isiw: *if?i^tw »Rt5f» 

'Slc?it9tc?i^l tn^, ■'S .’lir^oRi t^*lfl^ \ 



l^5i{5 ^ (ii^rai ^ ^Wiw?i ^wi c^ c^tR^ «si^i5 

* • I 

5^15?( ^fii^ y|«rt5i « i^\ I f&tai (^«5?*x, •^t«f) 

51 ^,' 51 5191 mwn I 5j •« 319( s 

31 51 J13lt^ S I 

5i5if^f^ti ^31^ *tfrtc<^r 'C’l c^l5?s ^ (?(t^' 

^=6 ^^311 ^■?i«i, ^ »lirt<i5 9!t'e 

(aR-ft) 





^5'i|t*tt<Jtll 


*95 

Belly ; abdomen 
*'•!» ?^—Snake’s hood 
jp|5|CTf^—Opium 
?*f|—A hooded serpent 
Fruit f effect 
Leather ; piece of bone 
Testicle; scrotum 
Suppository 
Substance j purport 
Cft^—A dilated vagina of a 
girl of tender years, when 
ravished by a man witli abnor¬ 
mally developed genital organ 
Infusion in hot water 
fViW C’Ut’I—Syphilis 
Cilttl—I-oaf 

Blowing 

Lungs 

1«i’^*i«fHt^»11—Pleura 
evil CV^i CV^V—Froth 
CVivI—Massage j a kind of fric¬ 
tion of the body with small 
wooden rollers 

Frothy 
Frothy urine 


a? (^flhr) 

Groin 

Intestitnal obstruction ; 
rectal stricture 
Vi, Murder 
^?t—Murderer 

Wt^if —Slaughter house ; 

place of execution 
Deaf 

Bandage j ban¬ 
daging 

Sterile woman 

^9i!(C^tf^Suppression of cata¬ 
menial fluid 
Urethra 
ipl—Strength 
^—^Tonic 

Strong j muscular 
^sR^^Phlegm 
^tl—Cyst of conjunctiva 

—Looseness of skin due to old 
age 

■^filih-Very strong 
3WJ—The principal element of 
body ; semen 



Cow cancel- A pharmaceuticfti inttru- 


ving at long intervals 
^iPWl'i-^Crops of pustules of 
equal size on the eye*Iid 
^ft^V-^Epidermis 
^fli Esco^keteton 
Multipara 

A cow giving copious milk 
^^-^Dlabetes 
^t^^^Large eater ^ voracious 
at'?—Food in small intestines 
aW—Arrow 
alaaf—Dismenorrhcea 
ata-l, ata—Disease 
aW—Deafness 
ataa^'®af%—Coccygeal joint 
atna^, aN—Boy 
at®l—Cranial hair 

at^ta—Parasite of the cranial 
hair 

^A cow pregnant for 
the first time 

aM^—Demons having influence 
on infants 

afsTWI—A treatise on midwifery 
and the diseases of diildren 
atacat^—Diseases of children 
ataaiaR'-^Xho tail of the Tibetian 
yak 

atf»wl—Girl 
atfn4—Pillow j boy 
at^a—Strangury 


ment for preparation of medi¬ 
cine 

at’jwll'aa—Fomentation by means 
of hot sands 
atai—Infancy 
at*^—Tears ; vapour 
ata, atl. atf^Arms 
atl^^Axilla 

A nerve ganglion 
Injured 

—Intestinal obstruction 
^—Heart; muscular structure 
inside the heart 
Heart 

ajajf—Shape of the foetus on the 
fifth night of impregnation 
afifi—Intelligence 
ajitttfa—Organs of sense 
a'gW—Hunger 
Hungry 

—Inguinal abscess ; bubo 
aw, 3Wl—The originator of the 
science of medicine 

The life of abstinence from 
commerce with woman livec 
by a Brahmin student 
awaai—^Spinal column 
<W7ta-M-Vgrtuous, hospitable am 
God-fearing man 

m^9, iwfiNa^The aperture suppe 
sed to be at the crown of th* 





head through which the soul 
takes its- flight at death ; 
suture of the crown 

I 

^—Boiled rice or food 
Cook 

Disgust for food 
Gruel [food 

Eating of solid 

<5^1—Vagina 

—^Fistula-in-ano 
Human skull 
'5 s|K—V aginal polypi 
Pubes 
<5^—Fracture 

Broken back 
—Dislocated joint 
The name of a disease 
Buttocks 

—Fundamental; bottom ; 
generative organ 
-Snap [fracture of tootli 
—A disease * of the face ; 
Flies • 

Gnat ' 

Fear 

®^*1—Feeding ; support . ^ 
s^t®f--A eelebrated ^age who 
propagated the science of 
t . medicine amongst men 
Shaving of head 


‘Rump 

«*!«>—Female <M*gan. ' 
pair of bellows 

®TI—Ashes ; metallic oxides : 

A morbid appetite, a kind 
of disease 
Bulimia 

^’'R, ®t^®^--Edible 

—Wholesome and unwhole¬ 
some food 

Eaten •, consumed 
A razor case 
®11I—Commentary 

—Commentator 
—Glaus penis 
—Luminous 
f%3l—Broken 

—Penetrating wound- 
A physician 

1 

—Burnt rice 
Boiled rice 
—Weak form disease 
'f«rt-^Ar m - 
—Nails of hand 
The arm pit - 
—^The breast; the-Chest 
—Giddiness 
apC^tiM—Brow , 

Eye-brow 
C5^—Medicine 



•Swooning 
—Urine 

’Strangury 

Ureters 

:jv?1^^5~Retention of urine 
Bladder 

—Malposition of foetus and 
difficult labour ; unnatural 
labour 
^ 551 —Head 

—A spinal ganglion 
—Mother whose children 
are still-born 
—Man of lost virility 
C^, Penis 

—Pubic bone 

C5(jf—-Obesity ; fat 

—Elephantiasis of scrotum 
Omentum 

(Tl?p*f'«— Spinal column 
Penis 

—Bladder or receptacle of 
impurity 
si^V-Loins ; hip 
’'raifwl—Small pox 
^^F—Cranium 
^f^'-Brain ; Cerebrum 
—Tubercular leprosy 

Gangrenus infl^ation 
of gums 


Alimentary canal ‘ 

Flesh 

Muscular tissue 
Tendons 
—Warts 
—Nasal voice 
—Mouth 

—Disease of mouth 
—Hydrocele 

—Painful urination j Fre¬ 
quent urination 
Testes 
—Dumb 

Abscess in the groin 
W, Tsiwrl—Marrow 

—Endosteun 

—A nerve ganglin in the 
naval region 

—Wrist i metacarpal; joint 
—Mother of a still-born child 
—Circular joint 
-Kidney 

—Two bones on the sides 
of heart 

Delirium tremens 
51^515*—Diabetes 

A real skeleton ' 

Trunk 

—Middle finger 
SR—Mind 

Spasmodic torticollis ; 
wry-ncck 





Wry-neck or torticollis 
—Slyloid process 
—Excretion of urine and faeces 

—Liver 

—Enlarged liver on the 
right side of the abdomen 

Unlooked for appearances of 
phenomena 
?15!—Blunt instrument 
nm, Pain 

—Grindstone 
Barley 

vmt 

—Saltpetre; Nitre 
Lead 

Small tubercles shaped 
like barley corn 

—Boils of youth on the 
cheek 

Barley water j Gruel, of 
barley 

—Antimony 
—Young man 
Robust young man 
-Twins 

—Mother of twins ' 

A peculiar tj^ie of persons, 
dutiful, prompt, hrm, courage¬ 


ous, pure, calm, with no fear and 
malice 
—Zinc 
Mercury 

—A rod shaped parasitic 
worm 

—Phthisis pulmonalis ; Sick¬ 
ness or illness 

Digested ; Stale 

Co-habitation 

—A kind of yaksma 
or consumption j Syphilis 
5!lP1I—Temporarily curable 
Sutura limbosa 
^—Pair ; couple 
^wft—The Asvin twins 

^—A young female 
from i 6 to 30 years 

—A young man from 16 
to 30 years 
^«rl—Louse 
^—^Juice ; Extract 
cufst—Prescription ; combination ; 
mediation, mental abstraction 
A selected prescription 
to cure diseases 
—^Vagina ; female generative 
organ j source ; Womb 
—Vaginal tumours 
Born of a female gene¬ 
rative organ 





(?lttat’t~Disease of the 
female organs of generation 
—Sexual crime 
—Youth 

—Blood 

—Atieurysm tute- 
rine tumours ; blood-originated 
tumour in the female patients 
—Burning of the body due 
to excited circulation of blood 
C*fl^—Diseases due to dis¬ 
order of the blood 

—Discharge of blood 
from the nose 

—Preponderance of 
vitiated blood in leprosy 

—A deep-seated painful 
swelling which has its seat in 
the vitiated blood 

—The swelling of scrotum 
covered with black vesicles ; 
Haematocele 

Headache due to 
the disorder of the blood 

—Diseased state of the 
blood 

Vascular tissue of the 
blood vessels 

—Leeches 


will's—Haemorrhage } Haemate^ 

mesis 

—Haemorrhagic dia¬ 
thesis 

^'55^2fW^—Menorrhagia ; Bloody 
catamenia 
—Lungs 

^t'5—A kind of disease 

^*11—Particles or drops 

of blood 

^^‘1—Excessive blee- 

ding 

It'S* Bloody urine 
It'S! C5(1^*j—Venesection 
Ilajmorrhage 
—Dysentry 
—Skin 

—Vascular tumour 
—Ophthalmia due to a 
vitiated condition of the blood 
—A fleshy growth on the 
white part of the eye 

» 

—Bleeding piles 
—One of the minor varieties 
of leprosy ; Dry erythema 
—Strang u ry 

HSf—The tinker’s solder ; tin 
Silver 

—A woman during 
her menstruation 
—Muscular cords ; a substitute 
for a blunt instrument ; rope 





^*\ ?«l—Mosquitoes 

t^1—Sexual intercourse 
The distance from the elbow 
the end of the closed fist 

Tooth j the tusk of an 
elephant 

Lips 

Cooking 

^»^<p—A sharp instrument requirctl 
in the treatment of elephants ; 
a nail-pairer 
W'll—Tongue 

—One of the five qualities of 
matter, tastle, relish, savour 
etc. ; chyle 

—Submuriate of mercury 
Hydrarg perch lor ide 
^^f^'^l—Varicella 
^^^1—Powdering of mercury 
—Killing the mercury 
■^>1 —Swooning of mercury 

—Purification of mercury 
A well-known medici¬ 
nal preparation of mercury 

Antimony ; l..ead ore used 
as a collyrium 

—The elixir vitie of alche¬ 
mists j medicine for the cure 
of diseases and for the preven¬ 
tion of old age and decrepi¬ 
tude 


—Treatise on the science 
of rejuvenation 

—A type of man charac¬ 
terised by fierceness, jealousy, 
external piety, ignorance and 
vanity 

TI>ltrij^^—Lymphatics 

—Mudga soup [>repared 
with grapes and expressed 
pomegranate juice 
< 11 ® ?ir®f Phthisis pulmo- 

nalis 

—The two upper incisors 

—One of the three 
fundamental attributes of the 
latent nature ^ passionate 
fit'll—Night blindness, Hemar- 
alopia 
—Resin 

tSlfeifciftij—Treatment of tliseases 
—Rough 

—Infirm ; invalid ; Sick 
—A kind of bone to which 
teeth belong 

—Toothed bones 
ipfu—A liking ; appetite 

—Disease 

—Mother of eleven sons 
W—Blood 
—Beauty 
CB5^—Expired air 
CB5VI—Purgation 



'»it^tf«^ w 

R*sJlfC¥.^^ f*l'3lt?[ C\ ^?|f5 

>iif^® ^tfef^t?i '«t?i w ’s ^tc«r- 

I ci-g '^?p.^t?( f^^t'ic’tt'® ^’1^1 5^tr5 f?it^^-' 

<2|CH5r’5 '5lf53j!?l ?isf?l^t<t 5;^ I C«|ilt«1' 

^^S ^^tctfit ^1 I =a^fi<5 ^5»^8 ■^’’1 

^':5l^*>ll^1^f''5lf«’l|5l^t^1c!f?l (Arctic Relief Expedition) 

I ‘5115 ?i?i^5i^i?:5i C'^ffii 9 *\m 

^l2/J1;’?^iI ‘?t^r®s f^5it*'i(;^t:i)<i ^f5lcni^ I c*|5tJi c^t^ W*f “l^* 

’'i5?^ilc^<i f?|j\t!:*l^ ^9ll I 

'51^.11 fitr*i« 

—t 4^1 iK.5, '»i1i:^f<l«fl $^1^9 "jgncel 

cfficac^ I %^:'>Si\i ^Um 

^5pl 9{s{ '5itf<i^[<i I ‘?t*t1^ ^519 (£1^ C^Jt’I- 

5ll!cttrT I ^^t5l[^l^<!?( ^^CnS ^^1^t^?l* 

#l^il 

?l1^ C?l, ’I’l^ Jl^lC’I’Fl 

c^-ai ^fiiTii I 'Sj^lf^?-© '|^?:^?[ <ir?i?it*i 

1 '51 <£1^ 'mU ‘2(C^TC»tH '5lt'<19 '5;f«|^ f|?i i 

^t^*> c?it^i;9|t5?i 

I '5jf%?itJi'«% 5ifjf9 c’ftH kftt® <215^ 

^ -^u\ ’ll?! c\ ^\7[t 

I M4a ^^C5I Cf\ 

ji^Tf ^9ij >i"'3<?ir:^ ^tiil <2tciit®isi I ^i^-<2ir©||fi • 

'9 I ' lilt w 

^fjiii-l ^1^ 1 J\7^^ «i|^^1 FIJI'S! > 



^C!i I 's&t^t^ c^hv^t 

I ?ir*f9 ’$’.^3 alt^ 

^’It^ W\ ^lf’l'5 ^l^lIC^ ’1^ ^!>^8 

I C^l^P-'sitr^^t^^ltl 5t; (Fridtjof Nansen) 

‘■»iY.^’ t^’^f^?rf?icti?| '51<|J|’'I^ 1 'S Jit?ltt%^ €{?t?l 

^ijtt^-isfl^’lf^ 'sitc^ I iic®«i?! I 'tt^t?i 

'il’it c*i^ mt ^ s ^5* cjfc»t<i«j|^9i a^l 9 lif 

51C3^? 1 'Slf^ -Slfl ^5ini?| TilCJII 

c?lh I ^^':«(i ^1 C5!?p-'5itr^’¥fi:<i t «:*lc# ?=gc^n 

f^C^1C¥t!'5ir^1l), f¥^511l'©^, 3*1^. ®}tlTl(, 

^5llt^, ?l?!S?:^, C’^tt^Tt^, C^\, 

^ti, cJitf^cuS ?iii ifi^ 5!^t?i '?tr®riif«< c«i<i*i 

c^5if^^it5[. Tt^i '9 ^^l^:J^<^ vit^i ^itl, ■'®«llh ^l5jf«t9|r.^F9 

^f?iiii 5i'9?ii ^rc<i; ^\ ^t^tcif?i Umm 

cell ^f^CeCW I W^l C^1«( W- 

5it«i]i U>^ ^im ^51 ^1 i -iim ji'sj Tj^i’ill ^r?ic^c^^i i 

c■^i^^s c^rc»f?i Ji^fit«iji ^c«il c?!^ ctfc*^ 

^^|5 *(t^TW ^f^Vl I ^flC^ ^1 >1C®?I?J 5J ;|1 i 

‘il^ <2t*lt^ "si^JltCH 'sitCTf^^t?! <S^i5 ‘tt^l I 

Ji^ieal^^ &W, ^rt^l <si^t f^f%g ^R<c5i?;^^ 

I f^f^n C«fC*l<T-C^ll^fytt^llll! ®'S'> TlMC^lI’! 

51C5«ig ^lf^9 (2|«(t^®! efecf, 

fif^^t'8 <^C^^[C?I ’lf?ll1 'dtt I 

"ji^cg (2t«i^ ^t?i1 f’l^lci I 'siMlf ^cn c5ir^5ic«t^ 

31%^ 1 

^Ss^j» 511C91 <i)^ if^l C5l1^ '5l1%^tl31 I 

c^ c^ C3i^ *fc^ ^Iftt eftfic^cf I 

^1 3^1 c^;i, c’flJis <4^15 tfc^ig tscs 31^ 



gi^ «IC?)t5jVi1ii f.*|f-5 ?1 -sigft® 

^ ^ ! sft'Jft*! r^l 

'^U I f«»'a5lC^??l ^5^5^ «f9 ^‘!,>lt^ 

(Murman) ^iK<p %\m mooring mast f*n\^ 1 ^ll^'*lI5^ 

CT^-^i'5fC»H ’^\m ■’ffars i 

?it3i '®;r^titr.R 

i vii, c-®1 c«i^i1?! 

Sf®^ 5?i :it^; I 

51?^ Jisf'® I ??^<i1t ^wc-p^ <sim r^r.^55i[Ti 

c-^ltr®?! T^':«(j ^hiSr?F w^i ^f^^iir.*! 5i^c« 

^t?ti:« »ii:5? ^\tre i 

^t?i*l, 5i|ai 5i1to; 

SICSJT^ ^1<?Ttr*f i^S^ll I C^i?P'^C»!C»f<l 

h^ff^^<i1 ^8 ‘^r.?itf;t n\tz^^ 1 

c5itc^^ f«t^i ^sit^ *lt?it sic^. f®Ji 

f^fsfi Jj-effttc^ ^tC9t-^tC’f ^1*1 I 

c’itt®' ^f'S^t^ ^f?ii:^ 

; ^^•s 1>WW f^?lt^ ^?i1 ■51^J^<1 5ir^ I 

I i£i0 ^tl^^t^lNC?!?! 5^!nt>!f 

^tc:? 'Sitvssi (wireless station) ^’(i sf^li: | t2tc®j^ 

’sitsstu ^1 ’l<fic^'^i:«f<i <^3^•^ ^'§<i^5i'S?itct?! 

'5it^-^t9^l 1 5ic«jT 

(temporary) ^t®5l ^h7( ^T?l-^j{ yi^t^9 

^<11 ^*>615 ^1^C« I <ijt »1^5I '^itBSlC® 

I '5it55tc=® ^«R9 C*FtJ^9 f^’ltf '5{'-Hl 

^f® ujf<gt9i^^tJl ?^C® (Arktis) ;ii=?^f^1 

n^m\ <2tvt*[ ^f?ic®c55^ I c^il^tii’i^i’? ^??{5^ c^t* 



(Justus Pertcs Co) 511 I iPUt^ ^Ht*l— 

^-ifai^iff^itf^ii c^’H 5C^ I r^f»^ c*?i:*tu 

’if^^tn tlf^^i^ <?t^^fr«f 'srfr^ic^'tc^^ I ci]^ wtSfi '5;t^tr^^'^1 

^w.% 'Situ c^U >i'.*rii ^ttn ^ii i 

51 till ^fiifu ^ifjfi 5'tni c^t^i 

=?CSPF 5li 5?i I 

C’ttf^ S cll^5 

'4 ^I'^Jicui! W\ >l'^■»^1lf r^; ^n (iim®fi! ^ifsnic^in 

^911 r^f9|lltt^^t5l I C9f? C^-il Vi1 C*t?l ^f%^|51, 

'5|li:<’|^ f®f^ 5^*:^ ^%t<> 'U 1 (A 

r/zitf^ f®f5i 5?|?;^iii ^-^l^is f®f^ f'^'r-^'i^R'S 

?51 5it^ I 51:5 ^<^yi<l -59; ;i ^5tftc:^ ^^lUl^l^l »?i^r?|® } ttf'Sfi;*!!! ^°M 

5f5ic®C5 i 5itr''^®l. ^*(5if^5i #)^;i^la[l f^ral^iv? ^11; 

—-51915 r«i’55t;icif^®i<i •lil^'i CTliig f9i^Ht»cii f^^f^® 51I 

5ii ^^iil 111511:^11 5?’?P?i5i ^(if-iiptii ^fiic® (2f^5^!:if?:’‘t 

I ^7[ fjf^i f?Pi 

«i’l^l sitf^'^t^n 9iUs 'si^r#® '»lc^ 5^^111 ’15JJ1 c9fi«ij 

^i^c^n -gfci ^rfjiYii ^Ktn ^"^15 ^ii ^fum fy^^ \ f^i? ^a \ 

^lf5llt C^51 i CfX iStt^CU ^I5t<l1 5^fl|t® 

^r^® ^Ffn^l «31JJ s 

<1^ri ; <d;^;i<ll>| ’ir*53ltf%^C9[ ?lt3|1 'BJlW 1 ^^=^tC51?l f*F 

f^-vDfij5Pi3iJi ^ 1 5|^tii '« v5ti‘r®TM ^fnc^ i 

'Blt^ 'il'otC■<^ 5f^.i::® <1U<I ? f^fil ^151^, “5^^{5 c^it^ S S(^*ltfil ’Itr^ 

'®ltl»l SlfUTil ■, ^^f<,’55f^ ; f?p^^ ;i| 1 

ripf<ini 'siifsi^ifsi 1 ^t^<it®t^^ji?;*^ 'Qui'^rn 511^1^ ^t^tu ^t^t^iJi 

I '«ii?itc«F fvjc^ r^futfi^i’i i 

iit^Uni cn cfff^i^tfe 'sit’if:! ctff«ir^n 

^t^5i i’ iit?1 c^ff^f^it^i, ‘iif^iiil ’^9ic'©ii ^tf^cn ^aitf^ ^t^tn c*f1»iii fsif^i?;^ ^111” 
Ilt^fl:© Cif9|| c^p\ cil, ^Wltn (£(1%i5 ^b' ^ ^B6 

\ ^f^ic^ivi, (?i «scn k’sAi'^ ^t'sm ^1^1 ^?pit5l cn 



c^li5 'sif^^fin 5|«t^- 

^ITSTil f^l^itcir ; ^t5t?l1 '5;1=Wt3f ^1^ I 

^^1ai1 'sitf^Fs ’'(t^lc'f^ 

<i}5r»fiT ^t^i r^%T«{i I ^t5i 

^iT I *13; ^tstii ^<vf^T '®i*ij<jJihi! 

--4 

■siil;;^^1ci <5^ '^^•ic^<i mm ^U, "(.'sTs ^-rah’' -<m i 

'5;i^C^T [^1 'Sf^lt^T'^ ■«l< CT» Jir.t—^Jl"?! i WJ\ ^'Qt?! ^W1 

'»;f*l?P'i^ ^•’>?«M «J;«1 W<^1 -siiiSp^lTl ISIS'S ff{<iC7{ ^5)^^-st'^tC??! 

^>?«i R*?!?!'Q'^^ii c*tf»iit^ '5if*i^T*ilti1 '^*fi:^ 's^g ^[‘^^ii 

'■^^^<1?!1 ^tfJl’Rlr.^ I »lt5l ^^U\ (.t^ ^iftlf6« 1 Nt'-fll 

‘“^tf^ ®tt^.^ ‘^'<^•^ 5?t^<i(:»t<i ^5tc*r<i «5i?i7S(s 

C'l^'<1'^ 1 sf^'l^r?! TO ^3^t?11 BC-rl J ^t'?t^^t8 

TO TO8 31-85^- ^C?l JU I ^S\r.vi^ ?i^1c*il^'<^113lt31 

b^C^h »j5f9 i‘^ir^-5l7:?F *5’!^ I I 

T5 wf^'*! 'sifsp^Ft'?! '?S^ ^Fsl'i ^SttH 

C%^ ^f'Qt‘1 ^t9^i1 I >lC5r 

®t^tc3f?i I <^t^zn <ii5^ c’^ «itr'® w ^ff-sf'! 

^tr5’'^l ^iffliil frmrn M, ^t®i ^^fUFs isiw-*! 

c*i^ f^<ii'$ '®i"4r*t® «stl%?i *’i^r<)f^® 31131 

®8t5:s I 5 cw?5 ^«c?i i?l5isir.*f<i ?! til'll?!’? ^^it'Ql '^it^i^' 

mm «ftt% yi?<itJf ©Jill f^i^itcw I Vffwr-R 

C^st® ^t'QtTO '■^3if^ -Bite® ^f^lTil '®?ll 3lt^ I 

C’^®5t'«t?r»‘Wa C*I t?’ftSiint^f, ®‘N JIC?! I ^^Itf’^t f-l^l'flim 
31^ ‘2ltf*t’tw 5^11 ^i<!^® fTO6 i31 I *p<lt^ 

'5)^jibi<t 3ii I fsT.^ 

tv(t^* 3i<i? ^a/tg <21151 '5lvQtf,»jr.5r?l btf^'tl '5)f®f<l^ ^\% 



5li-?^r.?i1^ ^tr*f5l <2t1^ 5Rlt I 

^^<ii?i:*t?i 5|vQi^c*r?i 8% c*t’M ^tn ^tt i 

wr^*t '5llf^^t<1 c^t^l'8 tSl’ipiS ’t'9T?(*JCSf<J I 

*JC5f^ ^«11 '^^\ >l1\l I »fl^-*l-C*i^W?l’5®? ^1*lt^*l'55 

t ^ 'Ss^ ^|^|1 oltc^ I ^-?t''9|^!:^<I ^5';*9l 

5^ I w t^<i^?i * 55 ?^^ o?tt*i^ 

I f^Wt: (convex front) >Jf-l}v2fii^ 

I cwf’IC'® 

^friiil ^\'^.J{\ »55f'53r^?I 

I 

5|'9tCi1«l ’'tl^’^1 'Sl^^lTI »2|t^ ^F«^l oHr,^ 1 

f^l*R ^t?l1 ?t« JRtl I 

^*lt^t^ c^\n ^5if«f^tc^' 5it«jl?i*t^! ^*tlT® ^51151% 

(thinly forested) f^l <£t^r® c^^t^C® C»f’]1 I 

ersi’lt^i I ^l'«tr<i^t ^5i;ir.frK 

-■^«r*i9 ®t^tf‘i^ic^ ;]tf?i«,i ®i9i”ti4 ’fr<ir® c«?i:’i .i1^ 1 ' 2 tf^ c^td 

'2t‘t4d 'dl ^f?ir«?is f^l »2|^f®?l 

I <2t^Fo 

5,tc® f?l=5t?I ^^r®'3F5lT f^*lt^ 

^r^iTtl fiic«rc*f^ =^l5i^r^i ^c?i I c^i1*( 

csi^st'^tc?^ c^t^ ’‘It9^1 ^11 ^tc’!^ »ff«f‘r®1c^i cti- 

®l5tr«l-5 f,^t5i’S ®f?l?;»f^ C5ftil9 

=?pf?r?i1 I 

^t^ ^f^?l1 ^C5I ^f?I^t9 C^tJl'® ^5?^ ^1^*1 1 

« ’itsjlt I 511^9 ^11 f*t^ttt?i1 

I 

>lf^® 'SlF® ^ I 



^\i'^ I 

^r!l^1 OltC^ I ^^tC^?I '5lf5 '^’f, 

^t^( •li I 


^t'S^'N c^c^af 

T^^ nlT-^ I 5ic«(i 

fJl^tfFs c^t’i « '®«ll*jff <siw»fe ^f^?ii 

i <^1^ f»r^ 

^I5fi#l 5,l35>l«t*ff?i ’l^ft^f’lWl '9 ?3lf?|!sgt^ I 

51?!^1?l, 5i1t^l, g)?l ^t5l<fl 

*it^1 «t^itl^® I ^ilw9 fe1^-5i1$;tt2l^5 c^ 

s(t?il 's.’fS 1 ^l5?l^;2tr^'®i fwr^ ’q'fflii i 

^'®=t ^r<l'5Nt?J I «llf‘fr^^f5l ^z'^m csitc^ii 

-fits® I f^fii c^t*t c^j, f^i:»f%?t <2ttf*i®^f=q^ 

‘211%®'^ '2f|T5 ^]z^-i{ I ^'t; f^, 

c^, gc«it^t«{i1ii, %iH ®t5fl, ^T^i ^I91S{^ <51: 

5?:lht«ijt^(, «t'ff^ f-it»!^'s5?i i{Ui fsf;^ ^sf: 

®t5 C^1<11 ‘il'^^'9 BS^I ^f?r^C^5i \ ’Slflf 

C^, ll5*t 5i<!,®.Fauna m. ^ts Z^M 



^CW'£tC*fC**r '®ltf^T^t5l 

^t^l1'^-'5lf^t^l-^«1<! ^sitvQt^ *1^ 

^l^?| {2l«P| ^tC’l ^Wipi2fCTfC*t I 

^t^t?l ’1'lt? ^'S' *‘C?lf} sijtvQ l*» 

^fsl ^f5*t-'®|f*|^tc?r?f 

^tc5? I kite's ^t?[ «i5^i,i:2!i^«\'9 5^^t5^ 

1 ^B5^1 (2ft?l ^e.ooo ^tsff?! 1 ’;(r.^ 

t£i^ (5’icwt*t^ fi\^r«f^llT:'«?I ’5ir*l|s'5 'eit'^'s 

"?;^^5i’j<i *i<^^ci«|Si” \ 

^ '« »ff^«i ^'\i'^ I w^ ^f£^c«ij 

<2t£WC*l? <£lt?l 80,00 0 5it^9f ^j-j^ 'S ’ItfjCWl ^lil^l 

OF^iSltC^^ I 

<2l^t*t C^l. ^?J 

«ii^i5 1 

C*l^ *l1ai1 I i£j^ *'^j|”y|g;TPf 

'S 51J1C'®”?| 5l*(J?|^ ^?|1 I '« 

»i?api^ fw^i?! ‘ii^v Gilt'S 

’1*111 f<i'sit5ic*it^ ^r<Rii f^f^r^i^i?i«f«i^- 

*1tc?i u ^\ I fiE»( 

^T^^taKJft^ i ^'s^itcsia <i^^1'9lca ^,«*«» 

t^ca*i» c^ta*ll I 

f5^^t5c;(a ^nm a^favIc^Ji i 



•r^wf.it^y «?^tft-i5c«ff?i '5itra^fa’-'i»a i 

c«rci ^t?l? ^a?tr*i« i 
^Htl^c'5 ’l^sa^ ?tf5^ 5^?tc5, ^^’^^ TC?aF9f=! 

cst^ sit^c?? 'sitf^^tc?!? «f1*?t*t « ^\nt^ 

f*(pi??i I 'sitBt^ ^9|^»f5tsr? 'STtfa^sfn 

^?tc^ I 

«ttfa^?1 ?t^^ c?, c? cwc*( « cwc»t?'®t?il 

5{1^^t?i, cwc*fa ^Nt? ^iti 

'<pt<j^t? fit5«i ^?t? ^ifitaiS i 

55? I ^t«fs f$f^ c^ ^«|j ^itfasFta astac^c^Ji 

I ata^Fitcf? at? ^f?ta <f®cara fa^? 

c?t^t?]6 ^fca *1^^ ’srrfaaslcaat fwair^st 1 

fasit^tca ata ^cacF:i‘, ^ftfa < 2 rH afa 

ascacB^^* at!?t^t ’il^a^ ^ca ^ca "sittaatc?—'sita srtfsiata 

^ts^la ^cat^t ac^ 1 'sitw ataatc^a atcaa ^aa«sitCl c^iata aai fimi 

fa'esR^a ^5^!^ ata fwats alsft^ atia^ “stac^a aalcef^ ^awrfsicasa '^Ufa^ta- 
a^.^a ’ifaB? ^faa1 as \--^5\m^ '©It^tai 

ataatc^a ^s?a«rt5iaf at? i ^fb?ta ataf^H? ^t^a ^|af 
‘2ta»tf“t^ I lai afa 'srtal 1 

^tt*et^i faistcaa cai^ta aFataifa,; f5^^a'an:a alTf^ atka^a aac^ 
a*r?C'^ ^t^tai a^ si^atcta, ^ttt^tcaa acai altawaiaa ata^ ^ataa? 
at\a ata ^acatai 1 aetata at^i fa^ta<2l5tcaa at**? atal \ 
«taa'®: atfa^tfa^ *tr^ ’crsta,-—ca^?Fc^ ^isasta *faf 





I m ^'st^i,— 

C5!9|5!|5C5isr ?|if5?|'9 1 >13;Bf 

I ^ 

Jit^ i «2tJit?i-$; «151 ^r^lor?i 'st^tii w I ^^tc*f?i C5i«ti 

^(sft^il ‘’lf^f^®t.5i* '9 *25^ "sitC^I^^I I 

^Cii 'sigtsr ^ 

^^c'sfc’i ^«r»W k ^t^i <2lt^ ; f^i ‘^ir^ii*, "*tV, ‘^tf^’ 

<2|<?% on C51C»l^ I cslt^ C>1 '51^1^ 

} <£i^g r^r^T '5ilTRfi:^<i *11351 

Sltw ^5i '5;tC?ll5Jl1 ^r<l^ I 

^ I ■'8 \m :—-^ "^'hi^, ^1^1 s Tm 

I ^ C’Ptil'S »R^ 1 

^\l^ri>^ '5i'^«l (N, S, a^, a^ ) ^mU ^f?l^t^ 

^sm -^i \ 

^ I ;—Tole’-iilfl *C^¥ I 

*cm* 

-s[m ^?i I 

'Induction’-iil?! *'5ltC^’^’, inasjnetic field = <l?lC'spai, Permanent 

magnet Line of force ■= ^? 1 C< 1 « 1 |, Declination = fs?^<1^5?, 

Cell = f^^T^CJiilTr, Vertically = fi^«lC5|, Horizontally 

I '-^vr^ ■'25^ ' ^tf^l^Pt^! f^'SStC^^ 

’’ifil^l^l” «a^^1 c?f^tr*(^ I ^W?l *1^®; ^?tC'®9 ‘Idne 

*\ * 

of force’ ‘Magnetic field’ 'sic'^ “c^’^^-^^-C^ai” ‘Induction’ 

^C^f"‘Cell” '5tCar‘'f^^]<^C5f t^” ^R’sp I 

‘Electromagnet’-.£l?| 'Inclination’-ti|?l 

^1^1 ^5it9 >11^®! I 

« I ^1^1 !—'«l1*5tR^tt'Sl 1 

*ltcil, C^ ®f® ?Rf 5(S1ll ^It^I1fiJ‘{t^S '5IC5i^ ^5| ^*«r^ 



I ^lt’^f?ll?ti:’P ^'8'T?tC^?I 5^1=1 ^if^tfCil’^J 

Jiff'S ^?^^ ^c^?i ?it’4tr^itf% «lti:^ ^\ 

^It’IJl, r^^l -Sitc^ic^r?! (Magnetic Induction) Jif^lS ^:®- 

C5ftsi W\ ^^15 3 ?lf^« ; ?l5t1 :— 

(^) -!#<:[;—^ir*f c^t^i ’sjsi^if^Ttif«p§«f«i 

«lt^?1 C^ffe "Slttl «£1^- 

■••iir^ <tf^c*i 1*’ “stf^^ii >itc^(r?j ^tc-«ii" i 

( ’O ’J!—“f^-^ ^t?l 

'i\\ r ill ?itr^c5i"’ if?!?:^ f?pr<it« ill fwc^* I 

(^t ) :j'^ git^ l '^icii^ ^?i1 

5^c'5t^ f f^^^«f7:<F jigf^ ^r<i?ii” ■«^r«ic?i ^t«i w?i I 

(^) «»’^;— \^z-€ wsFi:ii?i 22. 

I ‘?i:5’ s *1^ proportionality ^1 ililt’S^nt® 

T5i(^lf%^il'-^ I '%!)’ ill 9X '^^•s 

filFl^tS ^515ft ^<11 s?t I ^f^il <tfTl^1 fipjil^l fpl C’tC^ia‘*1^’ 

’‘^-®' *|c*fftl ’fl^si ^tCil WA I t“t^t^ '®it*t^l ’tlc^ I 

?!t':iiaf^f^^ "sjc?! ^iiii"^ ^C5i ‘^i® ^• 5 ’ ^f^intc^iT ni^h ^ 

(2tc’[iir.5r?i ^r<i^^ii '5it'<<«5is I 

(«) «> tii9ttii^t<i \\-w ^w toc^ r 

"‘T^l Cif-im ^5ij Ji5f:5 I 

( 5 ) 'S»8 *5Rft?l Directive action-'-il^ ^Jt^tJl 

iit^ I 

8 I ^?1 ^5i.;q|-f^ 5T| I fiic^ C^tfe ^Itc'Sl 

c^tt^i cwsm 0 \^— 

(^) iJi ^:—“c^tii^l ®tlcii?i ^w-^i^p ?itcii^i w 

irj^«ti:5i^ <«ltf^c^ 1 " f63i ^5^1 ^f&» “c^i^i^l ^it'© ^ 11 :^ 1 ^ ’»ic'9 

(^) ’J:-—"iV^ CJ|^ C5if^1^=!r-t ^<iWii^«|it glf3T^ 

Mil wf^*li:iiir» fwc^ r 

^r?ic5i ^ i^?t, ill I 





( ’( ) CV, aMlI M?l o |tg^.’* I 

( ^ ) 5ic?iJ *jr?lT(1 

^cwn ^fc^i I ettc's wf’F*!- 

ci\m 51^*1 c»f^l i c»!^ c¥ir?rl i c^rf^w, 

5ic5i^ f® '«’'^t?i c^it’i 511 1 " 'v.'<fit?t^ ^>t"<i 

'^T^r “sptCI ^itC^lf’S *'C^t51 CTip 51C51?| 

fwnl §tf511!l 519” ^511 '5t?I I 

(vS) ^tr "4^ '51^^t>l N''s^ C^lkt^l <a^|9 «{tf^i:?J ^1 

( 5 ) tf'o < 5 :—”«tii^'?i '€<51 ^t5tc'« »|r.^ ^t!?t?i 

^cn c^t^1 fjfutff^iin 1 " *W5f ^- 

a^tsFw ^511 s I 

(^) (18 <j:—“^t^tC'35^ <il^^‘t1 '®t?tll ^*ltc^ ’ Cit?|5^«l ^fi1?|| <i|^ C<l’lttl 

i” iStf'S^-'d ^^C?l’1l3j5C5l tilt 

^511 I 

(^) *1^ *5S—“f-f^.C9iKtl5 TO 9ltc^ ^^5\ ^ft C«^tC<J 

^1 ^t?il ^tii, «t^l t2tfii^ ^5t?i ?^ii1 ni<s I” (ii«ili:5i ‘‘^^1 

yi^c«f (2tl?i ^5)1 ?(t^c'5 nk?i i ^t^l ^i^n 

fj^ I 

»^{5?|« ^»ft^?(«l CW9111 TO :— 

(^) 8> <J:-s-"C»ff«(C? «ltf%nt9 ^ittCT <i)^? 

C^llttc^ I ^1 TO, ^1 

?t*t1 5ltc^l 5111. ^f^c® 5l?51?FC(g<l1 t5it^ti:*t <?lTf^ll1 C^ ^^51 7[IV\ 

.C>1^ W‘f^\ (il^^l T^-% 1 ” ^t’[«!, ^1 

^t^l ^UC5l 511, (ilt ■5l1*1lt^t*l '« C6>^^t^4c*ll| 

' 2 if®’i^ ^11 '9 dt’^TO^i-c^cai (ii^^ 

51^ (ilt C^i C^t*ll"C5lt5l^ (2ff® 1%^ 0ff^1 ^1, 

f^Fl W% C^ ^«(t ^11 I 5i{i|Jt^t*1TO-CSFCai?l ti)^ 

fgf^ “511*111^t*i“^5i’'^tc^ (ii?P( 2 t^t^i 

^tct^ I ' 

(^) 4'0 :—“#t^t^ ^'SllC^dP ti)^ C^ 'il'^i® ^t^l **I®1 5f5I^ 





$ 

jj I" >1*^1 C^^ ^'\ ‘^?r.^|5l» 

^ Momentum ^f^ltCW ; ^t«l9 6%^ 5R5 I 

' (?l) H ;-4* '<jfotft Cgt'51 t£l^gl <gt^t^ 5ll^ Fl?ll^C5| 

»iiTv '?t^l c^ ^tsf 

vil<rgl <2t?Pt'® fS’? ^13^ I "‘‘Sl^'t'9 C%1^ 

M .•..'’ ^f'lc^ 5?i 1 

(«) ;—‘'V *Ji^l^ ^tEft<1 S‘'®t;^1 

A% ^’ 11 * 1 , #1^1 ^s^il s 

vt ^hU h5I<!. «1%1 « =59t5^ f5i3 i2t<9f^ I <ilt 

^*ft^'?l«l i>^4- ^it-SlS ^fisc's I 

tat ^:g $^5j j ^[ji«i 

’^^*'1 9 w 5>^, ^S-ICW t$1T!'Sl^g^fs 

4(51'? v2fci|t«?5?i^l I I -<\\C’S((S 

-ijlw? '5lC»l^gl I Cb^t^ 

% 

-Shi ^fl^gl l^f-ll 'Slt^lil I?f|^ I '^ISf^l^l \ 

C-srfsf^-Qj? 5itii, 5lf^l-53l^f5115 ^55 ^Sf^ f^«sU5»<t ^1^1 (Mathematical 

physics) f*tt)^ 'SIC’I^I 1—b^lMt^ON 

^Tm I «-N; <£ff« 

»fs<iji btf?i "51W 1 *itc*i;:it5f^^ «2t«R 3 *it^tit!^ i 

<2t^tfi'«'«?tb1trT C^*f ?^5tCW I ^^|5{ 

“'2tff®”?l f^lf^-S \5tS 5l*l»t^ *yi^< 

<21^^15 f^tltC^ I “'2lf f^”?I 

Wt^^I f<^? till 

A'O V ... 

I CTtCbU ^’l?! Rt^1 3lf^l5 iHf ®5t^i- 

'»rrf*iw I *lfai^t?i 'st^ 'a ll’il «*f i 
^tinc^ <2lcblt?i m I ! 
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